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AjjjjlSI 4juiail 


[jc. sliijlA. JajAa-4 i. 1 <ju\j ^A ^p»l 

c^ljjll ^ <kjc* jjJ $.la. .SjLaJl ^k <u*J ajj^ (jC'j <j jjbj 

SjlaJI s-UskL jLujI dLAuH dii-jU^ll ^k LLLui <Jda (jl 

lju Ig-lla* jiutJj SjLaJI (J^Ui-c ci^ ^ 6 ^juj 15j 4x.Ujj tAj^yll]! 

Aj j-ajj ^kl\ 4g„;x (j^a 'kkjC. C_L-tfajj (Jj^aflll lillj Ja jk^a 

^^ic- Akjc. »1» L_L-aj .Ajjj ^k L-LJ^all Ajliiikl 3*-L? CS^j 
gJj!>LiaJ! dl^a L gk L.JUxtiJ La 4<-a^Lk <Jj3j AcJi^a ^LaJial dlL^aj 

^ja (JjVl <—ik-fljl! ^^3 Ljj^l ^gSi JlLui ^Lll Jaj)^ a Aj <^nj 1^-J . 4 joi$3 

4jfr jiC> dijx” JC. 4-dllj Ajiilalj (3^ 

“God is dead” ^ 11 ^ jjg dll Aia-a l_£ 1& c*U j Asu s!^j 

jl IAaC- t^jlaaull l^JaaJL V <^111 AijaaJI q\ V] ."diLa <&l” 
^AxJl (Jd3 A^j2l, i^ja jd^ll 4_Lld ^A3j <3jc. 4 ><n9 (JaSjuuiI Jaji^ a i. ^ *i ^j) 
jjU^ Ju ^ $i.it t^ai*JI ^1 tA-uofij 4jjfr Sjjjj-waj £daj 

3^ (j^ L5^“J difljM d>aj . 3&t ^Ladi Al£jda ,^aTil SjlaJI dijj9 
(jLajVij ^LtJ) q JJ ^L*i (J^ tA-^Ludl LLj^Ia>i ILa 

?^L 


Qj_^3 4 j*>Lj SAaIj c^uaC- ^ki^Lud]l ^^9 L>JJ)J^ ^3 A_tal*il dit^J 

jia> i^ydaLli ^^ 5 -ic- ^l*il <>aJ ^j£j 

A_j JjIjuij ^Uiuli daLuU^V f-LaLJl (JSlc- 3^^ 

ajjg.Jg] C-IujIIaII ^UaI! ^1*11 tjAj (jLajVl ^)3j ^lllLij 319^"^^ 



AjIcj t, 1 C UiujjIj ASjjjLII djla-alaJl /_j-a <jl < l^C. V ILIj . Aa-laGj 

^aj (jl^ ^ "l i Y* (JllLall (JjAm . ^^a-Lui^al! ^jLajV I Aa^liJ jl Aom5Lll 

Ci^j ^1 ojlijU 4jt-ala aILjoj ^.ill ^-ajaj^il jjjjulLaJl 

(JLia^U <jjj| < )aLujU ^alxlll ^a.l3jJ» tJjUjlA ^JUll L> 

(Jjak (JajJ 1 <a*n*s AaixlLa Aj^Uua A^a^. ^Lj IjjjfL (jl jj-a li^a. tAajliill 

jl UJjA^yUi ^1*J1 (jjlaLoil qa l -£& . ^«(jj-aLtLall ^nllaJI lial^ 

^Jj^xu^Lg tjlu£ 4 lPj^ 4 l&-° (jjj^j),>ia ljjl£ JaVl <_ 5 lc- 

^Lt&l! (_pa*J J^JaJ dltA j jJcC- 4 jI$J C5^ (j^ <-k^ 

.4'^%' jl AjAajI ^gjJI LaJjj lI^ 1 JlA -ijaj 

jAj^a l-j 12£ ^Jj William Lane Craig ^-aU-Ali ci^JUall 

White Andrew Dickson JaL>j£ A*^aU. ^1L ^ A ^ 1 ALuj 

i^\ “.A History of the Warfare of Science with Theology in Christendom 
(jljixJi ILa ^^Ic. jjlxjj djjA^yUlj pistil (jjj L-^pJl 

^jLuJI ^ j jaIII jA ;l_j^J1 cA-Uj^oH Qa jL-a da-al^ jjjIj Cjau» iJjjallj 
<j-a cJjVi C Lugaoh (jLajVjj AL}l*Jl 

ta^ aj^ ag ^xU-11 ASjul^Is Jllc La (jlc^jui Ail .^j^i] A?** L)^ . «(jJ^ua«Jl 

C—Laj V Alijaull 11 a (jl Ij^jol t 11 (j^all (j-0 ^Llll <■ L^-l'lll 

j)l£ La£ ^jdll CjjIj l_jIj£ ^gJl ^>lijj» * bjajl (Jj% ci^ iAkaJ A SjiLail 

Ail^ ( ^ic, aLV! O -6 •« AAjj^Lo o^iaJLa AjIc Jj Aijauut Al l£j 

^Ixil (joj cl-jjaJI (JjuASj tjlj^Jl jL^a» j] (JAill l^g-J IgJ^ n ILa 

<j (j-aLk Al (JjujIj aLA llaLl ^ AjIslU la,g aj 13 j 4 djjA^Ulj 

Y «.^^j^al£j ^La£jl ^Jxxlik ^ ^ 

(3^11^. ^ (iLSjuaj lilliA ^ai (jJj-Lixll (j^l 4 j1aj (Jj 3 ^jl ^isu V 1-AA 


1. Wright, Louis B. (2002). The cultural life of the American colonies. P. 116 

2. http://www.reasonablefaith.org/what-is-the-relation-between-science-and-religion 



tiLSuuull (jl£ Aj ^jLgjVI ct ^jLajVi 

Aija)!>U]l L_uLa. {J* u 1 ^ i JJ^ull ^>J-iaC. ^ Lujuj V 4£>jaJj 

^LgjujI jjy l ^glc. 4<iuL>lall (J^ (_yul t^jJalUj . £.La1x!! l_uI^ 

^^LgjVI £-g ^l^-a M fSsJ$\ (_£.a11 Lg 4(j£J . Avails!! AilLaC. ^}>g 

naturalistic”^jaujJbll 4 q^ Ia]l Cjlacjj ^ ggj j-*-*^ 

tiljA (Jji^ oj*> ^j-g jl£j 4 “philosophy 

-jlj 4 A_pIaI! Ax-nlall ©JiA ^jli*. V Ajl Aibaikli *jiA (J;Ja .^AjjCj 

CJjjj Aijoilih a^A diiaall l Amb U . aIxIIj ^^A e.li2kjh Aa^ylall 

^g t- a*i.-^ ^q-s.% AjA._jj Lg-il l_j^£JIj lC-^jj (3^ 4^Ixil 

gJtiSLij 4<jjij ( >^JI ^1*11 CliA-a *\jj qa ^tJjJJ y^lj 4A_p>lj 

V Ail Jba Ym JjS ^^ixj V 'AA lg.jlc-.ii *\jj ^j-G Liaji t . n . r^ 

(j£j ^A^laJl (jSl ^jj^Lg c-Liic. c?.L^ !>L (illjA 'ys, e-Lalc- Aa^jJ 

Ai^la^ Ijjllkl jA cAjlxll Wnrij jsJ\ 4 > i uni (Jj 4 ^g x Ac UJUjuij 

jjLuij] (J\ JLg ^J1-g . tg-J Ajjlp* 

!1a ^ Ll^ 1 ^ V fAj 4^1 ^ ^ W; 

4 l^_3 ■•»1 AjjLia. A Qj> <UlL ^jLgjV^ tjlisl C'I^gIc- C- S ^AJ 

^Lftlxli JJbtl Aju^juj -^jJ ^3 c-V^Aj 

^Ujoall CjVI^-g ^ UJ>W^ 

J^c- ^^Ic. ^AJi^c- (jjij s_iLllj ^UajSIIj 

j£jli laA (JIa-aII ^ l— jlau^aij (JJ. wI a I I 

cJiaJI ^j-G cLaJj l_Ujjj jA ^I*J1 <jfLj U£ . ^g .j L j] (jC 

^p.1 LjjUxjji jLojVij L>* L& 

.l^ia ^lxll V 

4 1_jU£J! I^A gj^-ia^G jA (j^J ^ 



(j-a JLoluiJ i£ ^ ^1§ Ua ^L V 4j£] 

(J-oC- I g Sjj^juiV ' ^jj 3j ^ajjfJ->>.»Vi^ II 3ai £j ^jl * *~'J*J V$ 

Jj ^Jlc. <_£t ^>gj] jAj .^Ui A^>=k ^llc, ^ ^ <j£] 

^jjjjJ j&j 4^n\jx*aj 43^ SjiJ 4^a£aJ CjLu^iIjj ^Jlc, 

4ljtj£ <jl La£ .Ajjj^aJl Jjjiu£j! <Jj 4*_aIa. ^1 CllLLJaljj 

^gic. 4 a$ 3 (J^uu ^g-alc. t-J!_$LA j Cul£ t^jjaflll UjM ( a^i r jju) La£ 

<iL-aVl 4 j^U (j-® (JJjiuaX ^glc*! (^C' 4jApl£l 4 jIj£ l^-il V] £_gjtall 

4 ; ij - >*JI diLjUUI qa jjj£ Jj ^^£1 13a JjSi .JUajVl ^JICj 

^JCj (J-5^ I^A (j-o L& VJ <gA Laj t J-Wall 13 a CjjAwa 

<_£-^ tM 4-ojl < * Ajuo£j t, flxrtbU 3 a . ^Aj^oaII SjUo! (^\ (jjJ 

4l <jj£j (jl ^JjLa^x (jj^ ^alxll diVl^a 4il£ (JIaJI i— iIajuU <Jajj 

^^jjjJii 4 yvu QA (jjoirLj 4j| jA Iji^ <*_J£)*JI j£] (JiaJi ^jAi 

! 4-A±i\ ^311 (Ja*ji ^jj 4cia^ y^ t4ipj ^«iii 

O^ajaWj (j\aj^\ ftJloLaLa] A-aAsv CluuJj 

(jl tl ^3-»rti l qa jl=Jjj tl^jUIUi ^ <jj£j (ji V u^j c ^g-lc. 

(JA \1aS$ ^Sj .(jia^iJl 13 a (JfiAj ^glli <■ -Jj£il L_Laijlj aAI L$J^ <»J^ 

;cLli (( )^£La jdjuull ^A ^i-oiLc ^"k \ xn<o ^jA^U 6^2k»<all diUc-U^ill l_j1j^ <Jj3 

Uj i £-^ 4^11 

U&\ 13a ^ jjj .,jji£il ^a 3i ^sojuo-g ^iUJ l_jIj£JI 13a 

( ^ g \C' (ja ^uj-d ejillj 4^jL-all ,alli <i]a*j ^^£1 L_ul£]l (J^.1 qa ^g-L-aJ 

^j\j£]| !3a ci^-^ l>° is^^J ^jjjji^ui^II 

• Ja*J U^} J c>Jd c]^ (jjj& J *.j All^j ^ 4a^j 6jix£ 

JaJ^auA jALa .J 

Credologos <a^A (Jaxaja 





(jfr ijiii 


l 4 ^^ -v 11 y A^aC-Ad ^jJ-illj ( >i*Jl ^jli A^UJ] fiJllc-j)) • 

e [>^) (jl Ju V l_i\j£ - djUialLft ^aI ^gAc. Aj]] £-\Abkj lAj-la. Isj^Ja 

CC.aliaJI Ailuji ^aI ^ 3**-^ S-^W (3° 

tAjjlkjjjJi sIjj^aSIj «j/l*>U1 a^jj ,^6. J-sU Alister McGrath “<iil>kU ji-uil” 

* King’s College j- >j . X -uISj ,->jI»"iIIj 4-aJiJlj tCijA^Ul iliuitj ^ bI^jjSjj 


3 ^**-^ (JIjjajaU 3 *^ cJ ..^ J (JauI Jj* j.- ^a . l i L_lU£jl i^A» • 
^jJaj \j 4^pulij diaall L3 lc> ^»ja j AjaI& Aj-aS Aj£]j 33 

^SLiun AJlJl^n £j\jj j&j ^aIuiaI! ujSjjII 3 ° <3 

JjjjSjj” ujjluiL A^tniml i^jjSjlA (jy^ lU- 3 ^ • 

ti^l£ iAja*u]jJI “^Lujj^S, \jIaJ” <3 JaaaII Hercule Poirot "jjljJ 

(jli . 3£>^ 3 ^ ^ (JaJl IaIjj C5^ ^j^VI cl)^ 

t^V” 3k 33*^ <3 ^j^iaAll JI>JI AjlaJ (jl ,'iq*nM CjuIj L-iliSIl IjiA 

l^jl .&** Cajlj AjIjIj 3)J_9 -AJ^VI 3° 4j\<a ») ^ >* 0 l H 

v j^L^a!lui ciil ^ 3 ^ C 5 ^ ^ ^ } V ^ 

Aauu£ fj\ Ju V 3^J < 3 ^ <ja 

IjlA (jjjj’ri»rtj JjVi*a*H 3 0,3 ‘3^^ -^3 o Jj 

Jj-jj ^ji*ll ^ <j>i i*pj toljjj£Ji Sajj yk. J^U Keith Frayn “<jjjS 

Vj j«.X I <U^Uj ajVi jtluilj jjJaljxS/l ^J*J AjSIaII 4j iS».H 





(jl (jtj\ i V ^gaxAllj Uj-ilY cg jL^aJ» • 

(J^j L-llaSLlli tAjjSkall S^laVlj ijja jjj& jJlL £JUL>J 

1<d*J Laj§J 1 ^i 
l_jjI£JIj . ull aAjIsAI S^ill ^ Aiju <LV1 

V [jjjlal! ^HLjuj .UaIIc. 4j l, if pjt^o dlLuJabj ^ailc-j ^ jjLa 

liA ji LS lc. V <*-ul£ Ui (jilj fflaJl liljal <jt ^ 

<^Aa_La £^>la ^3*^ J)£ijuU jAj ^AjUxj c..ejlaSAl 

«. ^jLttjVI ^A*-!! JjS cJa” AAluiVi 

J^jj ‘ fyi u—liall ^ fllyjSj ^ J^U Alan Emery “^>*1 

Jj-ajj <Aj &l a i ) s^jjJ Ajjlas. tyjiil *U1>V AjSIaII AjKII mUabU 4 _i&1a)I 5jl£il 

University of ajiaJ ^ j&laL» iUJ, t( j^il3 i<\*\ \ 

Edinburgh 

“V-aiila jLuVl £A*]I Ja3 Ja r^Allj jU jVI JaLft” ^*J» • 
4-llaiSn Jjljjj ^all A&LuJI CjL^jJs^o ^aI 4^jS A^aALuix H <jaSo] 

t • 'tt* aI I ^^.jijjnil ^L A j^do il (Jx-alj tAajlajaill Ajaaljlj (jj£AI (Jx-ala 

qa) ^kaj jj) t£>4^ U^J^J 

Jj tAii^aJI 4-^AjaJl AilujVl a-A$J CalalaJ c*llaj UjL ijajj (jl (^jJJ^baJij 
4al (j!j\ V] . IAjaaSjj djlkialLail IjJuLj 1.1a. i-JjLuiL (jjijLaa 

Jx-al Jja. AaSiAll qa Ia^o j& <jt llilc. tAuialiAli £ *_Lg qa 

Ju V aSjL ^jLjjVI (JaLo Cy* Ulajj-aj q\ ^flac-l tillj -^oaJi 

) £. 

«.4 juiiL L5 Ha. ^Aaa (jl 

t^uUaj^l ^ Chris Paraskeva “lii*-);U (_>-jjS” 

.University of Bristol 4 **Uj ^^y^ault ^Vl ^ jli-tj 
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iffJjLO Low 


^jjl (jA q>£]1 a^jj V cJ-° Vaj a^jj IaIaS 

(Jj-aJ 4 jIa Q^£]l C>J ?li*l (_g]Li iAjjJLA <g_SkJ Jjj-Jj jl£ (jlj t^gjl 

<ja A*jI La tjjjoi iAIUa <jl ^1 IaAju e.^gjui {^\ A».jj V ^glll Ajjl^lll AJLiLaJi 
La» : Richard Feynman “JajjIs ^J^i) £■* <j? LnSL a J 

( j\ Jta Ujuc. (jl£ Bertrand Russell Ajj£>j” ^ «?^AA 

La (J£ jA iAAj Q^£il» 

.^jAA\ (JLiiJI jUjIujI t^JjAS ^j-a tlijai Jilij ^] A .IluiVi e>AA ^j] 

i^i^at-ail ^-a3 JjiuA LS^ 4-Aja-t a AaCj ^a ^Lalxll £3 Aj La] fylisuj 

^jfi k >1 a ^g-L*-S frAASLuA (^Lli (jjfH! ^JjoU 4-LdAA-a \j] L^a t ?,< 

<J£-u ^aM Hubble telescope Uja] t<LaLi-Ja]l SajAjuo ^Lut^M 

j^jXkJLA i—flLLi-11 £)c- jl*J (_£A]I ojlA^a ^a g-Lajoill AiAA-a fj)jjL-a 

scanning ^juAaII ^aajH <^j£j^jjSja]I . A^A ^ j» j^all AjAllLa ^La^SM 
AjjjjrJl ^]l& ^ AjtojJ i <i]L <jjIL*. j$Jaj tunnelling microscope 

4-AiJI macromolecules CAljjyaJI ^ Aj Lj molecular biology 

^a ^jASJ J^baTl ^)Aju^]I SAjAjL £jLk*a-a ^yn AjijsJj Laj AjLajla-aJL 


ys lg_aLa! jAp CjLuSLlII AJAIIj AjAxa!! 


oAJtoJj Aj|^ 2 fc-a (JLoa. ^ja 4 a j^jj Laj ^pA JA 

(Jic- V ^jjtlaj ©ALa ^3 tjjijjjoC. ^)jjj 4 jJal \\r. \ ^tij (_£^ui tJjjSAll 

New Atheists “aAtJI tjj AaX a l l” ^uL q^3jjjla]I c£lji ^aC^j La£ tLo^J 


^ 4a^a 11 SUaJl Jaj ^Richard Dawkins “ ji£jA AjIaAjj” ©aLL 

4^a 1 ui^oli l“ A* AajUl ^\a AjAxJI ^j ai >> CjIjaII ^ja AAxJ Ajp_a A .ji g il l 

^aII La C(Jlsk i^\ ?^jVun<a fpl (illA jjl£ (jjj tAiAj^aJU CajA^ ^^aII 

LA^hla ^JA ©A^Jj (ilia ^gk JjAj \jJULx*ta Ia£ j$> ^jSLuuj LaI LijC- (jl A*a Ljjxaj 
dlljULa (j-ajJa c4-ljjJ)l=fc, S^a-a £>jjA La <jl£-a ^ ^JL) ^^aII qx j<a^\l 

^LjaaJI ^gk ©jjaaLah 


<JjjjLujV^ t^vsll jju CaxIa La 4 a 1 ;j>»» J1 ^jl (Jji 

^jl£-aii aL*a! jj-a 4-Lla^.LLa ,j£-aj La AAc»j i Ajinlall 4_AuiLaiVi SjA3 (Jjua 

A^jph ij -^ 3 fiLoA L 5 i& Cdac . 4 ajIjJa& AAjjj^ ^Lij ^gA t^jLajllj 

lAA jl (J-o>*i^ a\\ ^ya ^jja]! . LaLaj 4 <d"-A a CaIa (jlj£.l Ajpj 

(Jx-aili ^gjl! Ajjljl*]! (jljSVl Cy* ^>A^Aa A^-ja-s a QAjJa lA^lj V] (_}ja] 

Aj <ji AluaJl qa qxA\ ?4j1^a V La ^jAaxj q C- 1 3 J 
tjSLaj multiverse Saa*1a]I jljSSn j *a>^ (j) ?U1& ^auS UjJ^^ 

•1a^* uj^b u* 

^Liil {jt£ LaAjc. Aj*j (j! c!.uc A-jLa 4^j qaj 

tBacon {jj$^ JLLa) c-LaLiJI q\*L Ixn^ JjVI Ajljlai. ClljAa>II 

Clerk (Siyx&l* kiljKj tNewton clPJ^J ‘Kepler j^£j tGalileo jLLIL^j 



. jj£ll jc. ^1 jll^. ^lj ^ja *'Jt OJ**J3 Maxwell 

<&! ^jJajj 11 a jjI^j ^Ixil jl U&Uaj j£all 11 a 

-ddll AxaAl CjflSkJU-tfalj . aI^LI j* A_*ji Laj <i3^j 4_1 j£j 4 jjj<s C5^ 

jxjaJ V <&! jj (Jj .^AuiaII A-ilLi^Jl (JliJaVl (j«->n->5 4 _iaA! JjjI^jj V jj^Il 

“ jj juj” Ja9 (JIa di2jll ^ Caia ^JjIxaa ^1 

jjijj l$jajj AjIa&j .lZLa ^gi^l jjJ> Cllo AjSSj tSchrodinger’s cat^ 

1 i&aj l^Aj - fix 11 (JJxLuj L a llllc. ^llxll A ajS& Aijla^-a (_$1 jl 

ftlau^l) naturalism 4 j» nkl l A . ft » «Ul l jl JaLa a1 (J^jj (jy jl 

jl Ig-u «1 xj 1 (j1 .lajJ V$ tAjcnlall (Jjjuj iilliA (jjjl AjL (JjIHI 

.lllU. (jj)*!! ^glc. AxjjIaII ^a (transcendence 4 ! 

^cj) ^jjijai£l Ajt-aUu ^IxaAll lllual Peter Atkins “ y&\ j3jj” jj ^ 5 ^ 

S^iaill dlA jC- j*^l*l} (^1*11 jjj£3 LS^ Jj-ajc- JjSljJ C-4JJ3U Ajl 

Aljx-all ^jlll! llxl! ~1 laoll (jl 4^1x11 jj» I jjxill Ajjall* AjLqJjoiIj 
j£Jj . jjjl j-a tdd tl^jxtjjj SJilc-j jSLaJ (^glllj ^AaJl j-a Igjlo jlLal l 

^jl 4 ^jj 1! £>l)j La£ iLil^a ^1 (JjVnl Alljjjui j-a (jjalxJ jl ,A*J ^Ixll 
jfi £a j>alxllll A \^\ -flj ^Ixll jfj jJajjiS^Ll Ij^CjU La (JiLlls .Aj£ C r ulxl! 
^allxa j£) j>«AJ j^ ^ !a£3 jjnViall jj c_ulj^. ja Cj-uIa 

A Al)Uj ^alxil j^-aj V S)f=kll (^a jl (JJiIaII jj^ll ^ 

A aji x a a f;l£al (jyLA j A (J£ jjjjjlail <S.^A £-a £jJal (^jj tt^illj j! 

a! 1)*J ^Ixll jl <SjiaJl j^lj .Air^jJall djLojlxxJl L_jLau^al c illl^ j ajp^AA 


J>4 UaUsUJ U»s tjl y j.baj t.ji^ 4-lxaa L_ijjla Ja^aij Jai I^jS ^jJa jj Aj^aJ ) 

^^xajldl^ ,AHlW JuJLaj] aLSjJI 



jA reductionism T jjfollj 4 l$' L*jj 

' « . ^jjjj^Lall L_£^Lj p LolxJI ^ajLuJj 

tJiaJlj /jj^llj ^kl! : dp c 3 ac ’^» oLpp jj -^j 

^ «Beyond Belief: science, religion, reason and survival» «$.LiLlIIj 
S alk Institute for CiLailjAB udlj** \jl*» ^k o-iklaH Cjl^uj-all 

ciu^. V * ♦ 1 <axjj Ujjjiill£ <j ^k “\j jA V” Biological Studies 

Lr k» :<Qj Jjjj $)jU, ^^gic* jjLaJ! Steven Weinberg (jLloj” Jli 

V1 e Lol*J! • • * cJ^ykll dp (jjpilwjj dj' ^L»JI 

LoJ^j 4 dM*^ ^ xJoja l. tt» jl>>J (ji dP La <J£ (JxAj ^jl ^ 1*J01J 
( ‘jkj £jJ ^jLaUJ;’ jl LA^fc Vj ^ <J La ^JaC-i til13 

oUipil ^IpkVI dP (J£ C-Uxuoj ^» JixjI oai 

JjjuiC- dp ^ LiOa^xj La C-AJmaJ 

£)l£ai dlpAj djjn^u^ cJ^ 4 . J cJa I^a Ja d)^J 

f. Laic ^_La qsxx A 1 4<JIa. ^glfr V<k-Ja ^jLajl*-aj ajj%1.a AJLbai-a 
^Ic. jjkll LS ^C. ^JLal dP^ fP' Ja • clip ®pL*. dUP^ 

dp J ^ j' J vP^J dl?^' fAJsu» d£j 

djj^ll cLoLlSI ~L»» C. 7k ^J tii3J L I jlA dj' 

^ai] ^-ajlc. ( jkl\ jJu-a* dljl£ Lk Jjap V-liS dj] ijllS 

La ^ l^JjLj] ^ ^kl! ‘LaUax]! dlJ^' *cP C '' 


S^lla IpL reductionism «Ajllj3i.VI» Oxford Dictionary «^i*uSl ^Jy u Y 

.<—fi!lj Jjjuiflj (jJbpJI (jl£ lij Ajualij (A^joiLuiVl j 1 5JaA*OI IpljjS-d tijlj SJ&xa 

(^jIaII) 



jl£ jl Lg£ IjjAUs jJUj (jAill aJbixj Ja ?<jjj4^JI L_£>liJi jc^ I^Lgj 
ji£j.i j>-Gjj ‘ <jjal t jox-G taaj £_L-a 

ljiLiLgC* jx (Jj 4 *_a 11 Lijj (jl ISa. jfLaj (Ja " jii£jT jnj” L 

j4jlj3 .ijjkl ta3j 4_LuiLujVl j^Sill -lljpO ^Ifr jj^p A^j^^g ^ ><*•- 4^ji_ii^ 


mind- a^Lallj <Ja*JI jjj AijlaJI 4 _i]l£juij (Ja. (Ja ?^ljjjc. (JSjuu A*_nlali 
J*ij <Js& y^j ^Lg ajuo^. j* “Lii” UalalG !>lac. jl jA body problem 

^4 ^ -v j |^ \ \Cl^ 4 \^\jC- j \Cl l1iIiLg& 


^r>>in 


Lg£ t Aij^jaij V Ajjt-nJall 4JLmlall a-l£j aIIxIaII 41 u Sj | jj 


^i ^^junJall i__iAJLall ^^jlS ^IHaj ^latll (J^S .^^jALg^JI ^LuAVI (^jj.n4 qa 

% 

Ajj.lTkj tllijj l** Utijl i^Jilj ^alatJI CxgaSI AjJt-lllall 4 Ginloli /jl 4<o Ajl 

t * t 

(ja S^jjL-a jj£j -13 ASLoilall a^A j] (Jjij jl \ *^4l) (Ja (Jj ?!)L-al ( alxll 


^ ^ (jl ? i _ s -jj«All jl-GjVI ‘uWi\ Jty*^ 

a^A jj^Lya-J j-o ljloA.1 (J-gIxjII 4jqj*s j^ el^j Lg \un\ tillij 

Lg£ CjJ)IlLgVI 4il£ (ja ^AJu^ajj ^\ g uUt.uV 1 j-c lc.jj jj£A.ljj .4-lluiVl 


.a^jtxll jjAll AaialjA £-<g iLi.1aj jl£ 


AllxuVl jLu jl .Ij V ^IaIII llijl jl Uj| 4jj§ jLuijjl jC- ^jjxaIIs 

jSJj . ^JoaI 1^ ic. 4 _AaVI aIjIa-oj tajolaA Ail^S/l (j-^ 1 *^ j! VI -4 j^all 
.AjLgLgjaIj ^Axll ^jj (j-a ^>Lu-<al l^^ 1 ? 1 ' (-£^4 aylal A .all jx IjlA (Jy^S 
jj^*ll ^_g_a3 $jIc. w jl 4-iiojlj 4jj|j j-G 4 UVi\l &a^J 1-jJaj jjj 
4^joilall l_u[^. (j^urj j-G 4+x&j JiJ ^<4 j^ ^i*-ll (^ 5 -^- jl^ <VI!Lg In>, jj^II 



oAaj Laj ^akll (ja is-AJ ^Ic- AA3 .^La^U (jjilaij ^jlxzk. A\\-Xkaji I 

c<j^)j|^ll <£yaJ! ^gA oAac. <lal£Jl A£^iJI dul£ Lalj 4(JIa£JI (_£jjuj *^fcj ^ 

diau <£yaJI .4-atj ^>j!jA dljaLu c-iSIjSJ! <jf (j\j AA3 

* 

^)£all 45^ oAA djALas A3j . <JLo£]l ^A& ^j>a <Ita. AjjujJ dlia. 4-lLtk 

* * 

dllAjill Sj)jlj <Jj^jlu]j ^3 ^aIaIIa, (jj|^)3 

d^jjcl La atjj ^aI! jlxujjl ^tULuat AAdj QySJ! u.h’i Ail .<£>^1 

. (JLa£ll Li^jAj La 

j^JlC. Uall 2 k» I jjLlLa. aAjad UoiA jlajujjl ^jjIjA dlila dilA £_aj 

V ^\k*y)I\ <jL ^Ijuj'i <jl A^ V C&} LajS ^IaJI ^Uaili 

JaaJl t^illa-A jjIjAI! e^3 (j£Jj V-C.Ajyi!^ ^ dl^paj <j! V] 1$ *i^aj 

d-iUas^!>La]| (jj Ajj^lr*k ^jl Aijlc- ^lc> *^1 LaAic- 

^Ifr Ajiya 4_jjiaj ^glc. ^jAA CjIjUa^.11 (ja (JJjSl ^/LaIa Aj^iall 

^ic. iAHa ^jjs! Aj *aj£!j£!! <jA!aj (Jjsj ^^jAj ^j^i-a 

<iLuj l^j ^IaII ^cj^-all jIAa! AjLaSaIIj ojjALaII djUa^yLal] A IaI^J ^jjLoi! 
La! .^|>j 4AjA^ ^ jL5 Jj^adl! dj\jjJalj_)J! ^llc. Tycho Brahe <^>1^ j^A 
C_£lj£]l (jlj (JaAaII AA3 . Q^ljiL La£ £sjj\j j$-3 ^Lll 

^1^! (JaajaII (Jja, c- \jlu^ 1 “^j” ^j-a3!j < xJa3 (j£Ld dlVjljU 

*_daj Ladle (jpjA Axj LojS A >>>a!jC. 4 fl^tULail jAj tA jjjjJ c5«^j ^ 
inverse-square OJ^ ^ Ajj^cxj 

jjc. Aal . Iaa, 'aj.k*Air\ <a ^ ln.u„aj SA^lj <xjj^ Cj jjj JauJ! a AA (J£ du^'sl 

A 3 & !a! i£^* cs^ Aioila oL! o^j^dL ajSU ^i*J! 

Jaj! JJ^iA ^jJ a jLi'n!! aAA ^jl (jJajiAaj ^ji ^ja l^La Qi^i 



.lix 4_jl (JIjxI p Ixixli (jJajoaJ IjAj 

(jl ^ic- cJ-^ l* ^liA ^nlj 4 j*jx1j djj^aS ^1*JI ^is ^jjjjUj jjUI l -v 

( ji (JiiVl ^Ai tJaLijji lllla. lg_J Jajjjj Ajauflal) 4Ajxlill 

4 \9 4 a l ,'\o\ l O? li-ila ijjjJ ^»Aj Aijails ^^A ^ (jlAJI 

Jja^J <jl lau lxJ }5 ^jJa-all fpla (j$\ ^i^al ^Ldl Lg \c> <Jx*j 

jaAj .^gjJaLali ^k ojJjoi dialed lx b^ 4 LSjM j^laljaiVi AJJto. (Jxa. <jx 

fkll l^iSl&i ^Jl^Jjuji ^A A-ucnUl 4Oiulatl ^ixj lx ^jl ljJajl Q^xC-jj 

^aljjllj J>4 xjj ^Uli <a*xkll C5 ^a ; ( ^xl*Ji 0^_lxll (jij^A <jx£j l*iV 

. lg*lt jjK ^Axxxa /jx Ls^liajl ^i*JI £x ^tj]l 

4 j In > iijSl \ 4Auiiall ^jlill^ u' ^ ^yxVl cJ^ u^j 

V (jfUj 4xi& ci?^ tX s- ^j l-^ l^-JaJj!lalj ^kJI 

dj^pJ Uua IjxALx g.lxJna\l $1x1x11 ^l-» X ^5 lAj^ Vj > 

^A lx£ ^Ixli Jjjxj <jA^ 4 -SIj -^^Vl <ji Cib j$xx L>° ^1*11 
jlijC-Vl l^A ^jf Ij^ J\A3 4(_p5U.il ^Ic- (Jj ,4jlnuijVl 4 AmJa11 £-x (JlaJl 
diaxll ^gjxluiXl <*il»ii! U^J 4 <J?j3 

L_jIj£11 <_paxj ^jxJ ^jll (jli 4 _)xVl (jl£ <jjj .^-*1*31 

IxlxJ q\* nQx ^,g.,la>J lx ! JlyJ! l!lA ^jj^j-alaxli 

^ji ^JX Ja L^LxlxJxilj L-iLuaII 1_42jx]I jA jl^JVl ji 

X (jljJAxa 1 jjlni ^LaJVb cJ^ JAjxJ ^lail ^k lx <j£ 


^JJ u l£ (^jdl Anthony Flew “ jlk ^jj^jV’ ^Uaj^l c_ijjuiLall j| 

jIja. (jicrl Jlla .Sylaill ©^A ^-x (jkjj V ^b^* 1 (^Jlx jlaJVI 



jjLcjj SLaJI aLuol 4-iajjl jjjaiiHll q\ BBC &Li2 ^Ic. Al 

.tdli *\)J (J^ "\>^J J& 4» nJail Aj 


:c5v&,£tll ALdjaiJI Arndti^ 


CjUaIlJ] l^J-Xak. i-lau " jla” ^xau j<Aa\ I^A (JLa <*-aLjai 

oiA Ai^J La-aj «.^£L1I Jjja. ttjha.! A^jJaliil <Jj 4$jlaJI 

A_Ljj Aj! Qjj$£2i jAjj « ls £a 1! ^-ixu^aill)) ^clLxi^ax <jl V IxjiAiI djLlall^l 
IgijlA ^Ltil AjJaAliaj (JjIaJl AjjJaj] 'jl^a Acjj bf> \jj ^ °A j Lnjoij i*"-Vv 
«^£L1I ^Dax-a,a <ji < ^gixJ ILAj . AjjJaj A^ial^-a ^jjjLojV^ 

QjJ A^-aA^M 6*^-J AjjJaS Ajaialia o^aaJ jAij La-a ^ia. CS^ fi ^ x-a 

. IgJ A_n*j La ^^ic- (jjlij 

S-ilc- UjV <<^^£111 ^iAj^adSi» ill (Ji^y uJ\j 

0^31; « (L g£jl» Aij^all (Jxa^J J&J Cp £clij ^Q-^aJ <jl La 

llaA^Jjaii j) «^xLajuoU» ^Uax-a^J Lnij£l <jta . lgJC> c.U*JjojL/1 (jfLaJj 
(^ giaa k j Sj£i LjAaH jaia ^intelligent causation» i- (nLa » 

(jj£»H L lluLA J J^J 6^3 jV ^ ^jpaL 

JjLaj (JjS Uij ^aJ .jjJlilj Aijuaiaii ^»AS A-ajA3 (Jj (jpUaVl AjjAa 

(jl liiic. tV ^ {jjlaJ} ftAjflC- ^gAaJ ^^aII ^Laj^adll l^J La (Jl^uJi 
^ jij V Ajoij creationism «ijlaJl &Aji&» ^ikx-a-a ^^Ax-a <j-aaiu 
^llax^aa ^Aaiuil Skk . jjiu dLuuxj Ljajl ^tHa*^all !La ^jL/ «^J9 ^.jjuj 
^xA15j Au *(_>iLa. jlaoc-V^ S;Lj^U oAj^c>» 



AjA*JI C5 Ic jL-o <a£Jj (jl,1a. Aj^j ^gi AlifccVi 1j*»a 

JAC- (jl ji i*J <jJj£^i jijoil J>^ 6<j^)£>Vi Cjl.Vn* *1' ^ 

i^jJa 4 _£aJI J .H**^ i •U J u > 1 ^ L>° AsuAaj Jjjl^jJ V ^jAajVi 

♦ Aji\*>i j\jT <I£Aj Ajc £tjj ^^jlaJil &Aj 3UJ (j-a^alW ji «( jl^J i S AjAC » 
ig l , j 9 > ^aJ (JaS taAA ^»Aajj A^llall L. iLiiLmJ Aji l^Jjl 

C-fl^UkVI JaUjj Aj! ^liilij .Qj£ 1! ^ ^A L_njuui Aja>jj (jlauS a>& 
^j.lj^Jxri.all ( jj)^i<ili jjj jiui Ailjj jAuij ^ jjj£]| 

t cLiiliiil jfy\ Lai. _>*Vi 1 a& ^ ^l^All £^>*11 ls* 4^L£Ji ajIjjII <ji ujjd 

#~*\\» C \U>«A ^!a^_Lu>! t^JA ^Lia Vl^ l ^Aa < )iJl (. fl* >>»j lAA ^ji 

AjAajj t^iAA-aJ Aja^J U-fl]jJC.'VI jaiaIII jAj Vi iKC^^Aii 

. La^Juj <jj^l]i qa Aj V <ji>*i LaAj 

AjjjAV AALH AjjJaalij .AsJla*-a LL-aiS cIl^Ij ^A 4j!>1!L!1I jIjVI fiAA 

( s-ujj jj^a A-flA^Jij . ^1*J! (jUaj ^jlik cs - ^ ^JjlcVl (jjfijl A2 j Li^j^ 

^Ltll L j£-AJ AjjjuJ j < flLjd£jjuaV (^^J^lall A-lg<QJ jA LL-aill JjL^aliji JaaJI 

jjjxiMI lAA (jl UJLujjpi]! ^«a3 iiillAlj *^g-SjVi AjjJnaJI ^jc. Ajla»^U Ig-aiAaLjujI 

A^j-ajl ^ I A : .l.UiiJ L5 _ki'>ljj La UjIa 4 ^jjjAa. i_oLi'^l \ ^ \ \\ ^jjjjjAaS ^jjj 

«.4 jiVu JjIiJI $Aj£c» j£al LLiAlxi IajLjcL <<^^£^11 ^OAi-alii>> $)£A] 

Ji^juill i Lg L^J^\ dUsuAJ «^£a 11 ^Lajuao3i» ^I]ax-a-«a li£ ^jj 

(ji Aj^i Ljl L-^a . LLLjaxi Vijxu Uiic. ^£a 11 ^o^j^alli ^jl£ IaI Lac ^JLili 
theism -lialaJi J^UJ! ^L jL^Vi cJa :(jjjjijlaJI (jJi^jaJI (Jjaa JLuA 
La (jj Lla (jl (j£lj .^^iilL Qj) n-^jm ^Lli ^Jaat a ic aI^JV! Ja ?^ic 

JaSLaJi (_^iLaJI *&L ^jLajVi Ajjj Axalc aIa! A^SLa (jl£ I3j La ^A aA^aaj 



A^J^a i^A (Jsj ^ai IjLda : 4—fl^lall QjSoui La Gllii t^LaJVl jij 

?aJ^\ 


^LiaIc. aJj! ^ja Ja : !j£a AA-u-aj (jl \ u£aj ILa ^g-lat-o C5^“J 

A-Ag_ij L_±3kJ jA ILa jl£ (jla ?^aJA*-aJ Jja^j ^j 


^ill $jjo) l . ^gJui-Ali tifL ^c. jxuLili i ^ i . > . ia qa 

Dover trial ^ “ JajJ) <a£U^” ^ CliLa ^1 SjUdi ^ j^> 

. flA ^j £ «.L*lc. (Jjul AA£1 j tA-og^a A-JJjAV A.).Ja5 <^111 ^<u^ail!>> (jl 
<joij “ jia£jj J jAxj (T * * A Expelled “ Jj^lax” 

fi c 

^jjSju &LpJI tJj^al U 1 ^ ^ 4Jn 

.^£3 ^^akjLa. Jjj^a-a Aa-UJ Ajl ^al A J*Jfla diLlaC. 


^jj.i^IaII <ajuik]l a jGLuji qa jAj tThomas Nagel cJ^L (_>>Lajj 

^a^A\ ^ii*ull» jijiaj Ja la Jlia ^ c_ii£ UDJ^ 

: «Public Education and Intelligent Design» 0 «^^\ ^uu-aallj 

Icjjub IJA <jj£j lj\ (JjVntO iAJI .lajj ^jl£ (jj 4<j^j A sXi l aj 4 AjI_Uj <&1 

A-Lalfc A_hl ^ja.j AilV uJ ^^Axj V I^A ^j£ij .^^-alc- jJjuAj jl AaaIc. AjjJail 

i * 

jAj \<. ^Uaill Q>jLL ?J>^ A *■. ly** jl 

^C> Vj aJj&U A-aAuJ a CjI^j^jj ^^Ic. Juua j V» ^J-au-aoll (jj lSj£j 

(J!La (JLaC-Vi (j^»» Ajc-I^ pLb <4^J V «&^ iuaaj A ai*a^ Cj^Ijj 
M ichael ^3^ Edge of Evolution « t_j\j£ 

J lSJ i ^ U?^ (««jij^ <^l^» ^ “^ 5 ^” u^) Eehe 


Jkjl Aiiala ^^ >» (jjC O JJ-aVl frEljt ^4; CL^k. f 

,l$J 4 juIjJ1 f^k ^jll ^OAx-aili di^sl 



AjL (JjAjujI jkjLi V (^£111 ^xUjuadll 

AiL cjIj£JI a_a3^j qj vfi»j jjx jj-djj L£ <<<jjj^j]I aI^VI 

lAj^-aV^iJl a^A ^J1 ^g^JJJ j&j 4<JLul£ aJj! (^L 6 AjJiJ i n 'i l ** ^ i 

A «.(jpjkil ^1& (jfr UaLoJ L-fllla .a ^£jl]i ^Loj^aali» 

^C-ljA (jl cdjoU aL^L bjl a ijla» Ajj LJojI "(J^U jjjaiSjjjIl J \jfi£j 
A_j] Ljajl ^«.6UaJI ^ljjIjJ a1aI£J 1 A-us*all ^A Aj^lilsoll jjlaall AjjJsij 

(_£jj jAj .^C-jjA^ e^A -Iljj «AaA1a 11 djUi^all ^ l^luj ^20 (jl l_1xa-£3J>> 

(^nil ajjUxaII cjUWI ajU£» ju^tj ^jc. «Gll^. aLV 1» (jl 

> *« -lg UK) StiaJl SLodl jAjuo ij j^Iaall Ajjpaj lgl<uJa!ij 

JjLuUJj j 4 ^pu£jl ^nj ^paatj (jl (jVl C»Aj^)3la1Ij 

L? i& Ajj3 ajaIc Abl (jjAcjj Daniel Dennett “£±ii J;ijb”j 4 “ jij£j.i 

■ t- a3 j^q (jc- LiaIc* l&li^ IjA^lil Aj-o^ill ^jju Iaa . .iLaJVl 

(jl (jJp^Vl l^JaJk-J (jl (Jau V tUjiAa. qAjW (jjJ qa 4tSllilj 
^JAjuailjl jAj VI 4 jl j . IslaII ^^jbj-iflVnAll »^_a3 jaJI JLiilUl .^aLlII (J^ljlll IjA^ajiml 
(_pa*j]l Aj ^jIjjui (_^H1 Jjll (jl IaIaj ^1j laMpi Ulj .(jjiaJi ^£3 c^^si 

J ^A\ l^A (jl V] . lg^}la (jSLoJ Ai}«^ AjjJafl cilUA (jAp Ajl jj^all (^Ic- 

.AjljV tijLui (jj5L 


.(^^,1 acLu-si IaIc. (^^Jl ^ja>^M 1 (jl£ Ijj L» J1>J1 Aj&Li^a (j^Ajj 

^J1 (jl Ig ^lAjk^adll AlliJaf)a dulS, Ijj Ia (jLoij (jL 

(jJjLijJai taA.V 4 J.^j-aLlSI jlila^U l^C-LiJakj (j^-*J dsUjJa^ 

(jtnjJaflil (jljlAj (jc- ^lAjuajll Alk-tf/p LogjS CijpLwjl (j/'J>>'J j 



AjIjjj trational intelligibility UJ^ rt* AujliLal :UA 

-OjSI* 

^ JIajj <_lA' L&A ^axu-aall» ^ikx-ax jl V) 

S^ilL LLjj LLLujl (jUi! ^3 Jadp <<^aajuqj>> A-aK 
^UajjL ^)Jjuli A&LaJlj A g \ ui ij ^jc- Ig 

A*j! aIx 11J ^Lu: Qj' t ‘‘ 1 ^ t Ajjlj jjsl t A A^-x.*i c_flj^xxt 

u_ijjudiia]l djL^j Ja*j Ldajl A^Ktl a-iA (j-a 

SAi^ ^ j£iC. ls* Laj Paley “c*W’ «-*-« 

David Hume “^jjA *^b” jl iou ^£i] 

^3 tS^i3fc.V^ AjjJaall 0 AA ^L^-auLa l^£-v V - l g j\c. 

V^j 4^^ lA*' u^ 4 )> * » * 0° J A-a£aJi Cl& 

<jc, dn.wll 


AajJjUj CjUlL^j djj^daU^a ^3 l^Lc^B L_jtl£]| ILa ^3 AjJa jjxaII g^aJ lj 
jju£3i J AjJ *^^1! (ji^L (j-a ipadl ^ 

<■ la3 4 lLiLaIc. Ifill ajlA Lj^)jJa^. ^j^aoi ^laJV AjIaJjo:! ^jSLjj 

(j)\ djAi^aS l_i1j£ ^-9 A&l-Jj-a ^j-a AJjLa-all a^-J 

S)afcyj A-a^La jA l-J jIIxaI I q\ qa vll alj La jjj^ ^ Qj£j 

AjuoSLiaII £ja JlI^a! LoiLail JluLJ ^jl l^jLd ^ja ^jJi AjjujLuiS/ 1 Lt L^iaU S^j-aj 
jil£]| ^ AojaIj Lol ^Llal cjl ^jlj . jj£ 1 Jjj^alii] L. a l 

4 jj^aall A^Ljl lil .^jlLa ^ 1 4 ^ 4 ^^La: La^ 4 AJlaiVl (j-a 

. l^jfr J j^ joaoll Ja^3 liU 



^-jj-aj-all (Jjjijjl jjl JjU.1 c_5jjoi3 4 C_jLS 11 ^9 ^Aba.11 C_J^luiVl (JZ> Lai 
£.Lai*JI (JljSi QA £)JjS QA±&\+>iJ .4-1 ^ <ag °\ Mul-S ^JLaJl _jUaj C5^ 


>jj)j.''U An <j>a 4jjL Lai 4-2k-jJalj oj^x-a ^^ll ^jjjjLlI QjjSLallj 

*LL9 3^? jai ^ U -0 (JjjL^sV^ <jl ciljJll ^jjl . 4_iiJaflli (Jja. 1*^11 

(jl ^^g-Laji tlLlj .(3^1 a>jjulj *^J ‘(J-^L^VI ILa (Jjlll twxLa (JjSj ^ 4j9 

.diilllj flj^JaaJl *La <_£J)Isj Caaj J19 q^SI 

Juu La jSaj jjjila^all u uaa ,\ ^jl ^ uAl 3^11 4^al£ ClLaJlaJL-ul ij ^^jSlj 


^*iAj jl£ ijj V] UF 0 postmodernist Alli-iaJ 

^gk 3-al d]jl Llj .JjaJU Llx* <j^aj)J ^ 4 jaS (^^1 LaJjj^ 

^^c-Ls] (j^ljl^j 3=JI oj^Jkxj V (j-o (jl 'Ll-c- 

LaAic a^jI jAjj (jSlj t ,ag 3 LI LaJj ! 3 ^- <jL 

^Lll ^Ull jLx-all IjA ^j-a f ->g juaijI Qj)iTu>n t^g-iiS Uj/^J jl ^jjj,Wn 

.3^1L jjia^J >*SM 4jlgi ^ ^j| c^l -3^ •L^J CT^ 3 ^ 


(J-axll C’Lc. (jjAj^JJ IjLal Vjj t3^1L (JJa\^ 1 ^Lalxlli L9^ CS^Li 

La ^glc* ^LuLjSI ^gk jx-aj3l Jl cllljla. -Ia9 3^W cs^ LaJj ?^k]L 
CjjJU-a Cj^Lc- ^jjjLSal jp. dllxjjlj i IfriilSl ^Ltll cJaSjxll j_jC- La I3jj ^jjxj 
£- j3jll ^^Jajx-a txA-aa^ LjV jAjVL^ C-L-^l ^ Laiia. lgJjl£ 

c> 


Vj L_ul^ll v i4a>i (-Jj^JI 4 Vs,aj ,j>a lilliA ^*ul ? jj^^ll ^jc. I^La 

jl worldview ^llxll 4-jjj 4J i_La LIS ^jj ckai ^a ^jjjUjLa LlSa .^jlall 
jl 4_LalSil AjLLa.] (jA jjSL jAj i4jj2k. ^ILJI 4 _j ^_gjj (J-al-S. jjlra ba 



a^A V La llllc-j .aUaJllj (jj£Ll! A-ilfr t-g-2^>Lu ^iluiSfl (j& Ajj^aJI 
ijj^i 45 ^ (jLa£) cJ^ (jJiiJ) <J^*^ j^IsUaSI jl AjjhaJ! AsUola]l 

^i^SulLj Cjj^^aJli lx_ila (J^juojj IIAj .Sj^a.j-a lg_j| V] tl-La Lg^J 

i A-x-.VLa AJjll ^jj (Jjtillj ^aijj Aji (Jj i^nxjll ^JjIs jAj , Igja ^^axUa]! 

.a^a^j La ILAj 

Alui l ajlj a^)A_ja, ^3 n (Ji^jai ^A l_j\j£JI ILa j ^3 ^all (Jljjailjj 

^UJI ^iL jla^VI :^ixil ^ Cial£ JsVl Jjl^ La : jj±lA\ ji aJ^1\ 
. (JAill 4jjl ^gJl ^)iia ?<&l ^1*J1 Ja ?^Uiyi ^ JaSlaJI 



4 jA-L ola 

Peter Atkins J±H» 

Ghillean Prance ( jULak» jjUull 

AiSJLaJl Aax-aaJl (Jo-aj 

a] J yu jl £j*Si cjp- 4j\ to s.fjp* j£- jfliw jjl dQ JjJL U-U£» 

caJU, LU4 ^Jlaj ^ J^vfr Jij Jp JJoJi U» 
fl.Jjjb \J <uJS* J-U^aj jl J*3 l|La j^li 


Richard Dawkins « CjL^jj;» 
AjSIaII 4 j* a~\ 11 (Jxcj 


?dill dJlHJi tsuj Jialll jljilLdll 

-liAss^ ^Aiij J£ (jl \j11a. ®AjLdi CliL_C.LJajVi (j-o 

^j-a 4 jj 3 A x lj u aJ ^ L i ]g jl jAj c^i IjUA^. jjlxjuox 

c^jjLa^l a_*xUlj ^Luu£ll jllujl Peter Atkins " jIiSjT J%” *UiAV^^ 

aISjC-^U £b C5-^ J J LS -^» ‘Suii l_u£j 

^! ^ (» c> ^ j] <jij 

aJLuia £x ^Jxlaxll AjS ^ajjiu V <_£aI 1 <j£xj <- <j£ij ' «- ^»U f- 

Uu3 lx£ ^-Jalj jit ja\ l^i ?c*1Ia J*ij J c^L-al jlli) ^pajiJl 

^gJj 4 _LLau J£j <&L jjLuVi tJjiLi * £)i JJ-Jaljll Q Sij . A*J 

AjLxjjj (jj <Jj .aAaj jjjiJ (j^jj .pistil AjAIxx <iLlcj t: 4Qli lr-- 

uW^ f>i«-x a*J SjJaa. jiaikjj <Ac. Richard Dawkins “ji£jA 

AA^j Lac- ull^i ^_u1j» • (Jli LaAic. (^Uaj t4_ilc. & LkJaSiSl c, ^ < IjjAi auIj 

cLoAjjc- ijL^ L ^ O^J^J OAjY^ ^ Ja.SkI ^j-a A-j^aoll 

^^ALjaj ;^1UJ| ^aia*Jl jjjjjlil ^jx |a^.1j Juxj (jl <jial 

Alajc.1 Aij <jx i^-ULA-al AjIc. pU^ll <j5dj C(_gjAaJ1 

v «.^jjA ^gi aujxLxVI aLa^II jA (JJa ^gic- fJL V 

jA Iaa jl£ jj) ^jl jUuVI <jl c^y “JuSja” fp.>aj 

A ^A ^U t ij J3_a . Ajjjx ^gij aJjAjII Ajjjx qa ^lLj-ax]l 

Robert Pirsig HXu” Jjij The God Delusion r «<SVI ^Aj» AjIj£ 

•jf 

Zen and the Art of Motorcycle «AjjU 4 li CjU.^aII Ailu-a c j^l» c_iljx 
C 5 ^ c3^ 4 ^J lP 1 ^ b»Ajc» : JIS (^aII Maintenance 
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tfcjlc. (jUaj ^ja cijj^ U^J *CL^ e^A 

.dnAA ^Aj <Jj t^aAj >2 j^a 

C>® 4_A3woJa <Lc^a, tv a (j-aj-b jS^H l5 j^oS^\ ^Jl C-\J)1\ o^A JlaJj 

U^ 3 !) J^* Us»'*ialall qa Jjjilli .aJjLua UbjJJfr! j! ^gJaau ^pll eijVI 
.Ajjl. ^iiui ij A -Ik^oS (_Jj tA-ijI^Ac 6jl^> A-a^gJ ^ja aLa A_j J ;iajj Lac. 

^IajaVI l-A^J <^1 <^A A^IsIaI! 4 ^a^ JLaJI jA La£ (j^J 

•W^ ^gij igty Laa (, iS A^y\j i^ji aLa^JI 

. Jl^JI ^iwLo Ia^^Ij q\ liilc .l^JAl^Hj jjl 4a l ^-s. \ \ 


A * ^~> a«.t^C dilxjoii ^g_il! (JaI^lSI ■ ^ja A_j| aJ^Lj Laa ^ ■■ 

Acljill IaIu AiL 4j.il Q^j {j'A\ £Uk)V! jA Jkii ^jIajVI 

(jIaj^M jSJSJ t^JLAail Aj^lcjj AJlc (jjlaull (j£aj ^^lc A- La LlII 
Lfk'^ ^-' ^J <_g^ Aj^Jij ^)juj jA Aj^Vl OC-UiUjuji (jj (Jj t<JAii] 
jJ^\ (jlS jjj . Lff AC,\ jIaj] ^.ill uLajVI jt Jf«J aJ *«.Ajj^-a 

tf # 

A ^j t. Vn !>LaC LiiSJj Aj 3 ^jJajj ^jf !>L*i ^Ui!' LaJ^S c i^VVs 

cs^ 1 fjb V ^gJJ-ill (jlajVi L^ cs^ (-1^11 ^ I^A “ jx 

(jjJllxj jilb ^jIaj] <ja (_paJU ^_Lo 6U Aj| uijJxj <jl ^ V LjAj ?(Jj].i 

(jt ^5^0 »4ijU (jlaJ^U C-Luibu <■_A3 ja ^Aj - ^J^jjliJ ^1*JI 

.(—ia^jall L_jl*S.J^eai ^jA JJlC A-LILaJ <^4A “^ j*^ JjLaUJj” 


jjj JL^aiil V Ajl Aj^jxaaII ^UJI jlull jl v 1 JA ^jSij 

LLl^Lil cJ-^J 4 Ly«^^ (J-a UJjLau ^jC o;l4C. ^jIajVI <j] (j^V^ 

-j 43 a^A Ia1j» I^Lils ^jjuU alosk 6J4x*J ^2 CJO^J Ll^jj 



^jSLl M.LVI (Ja $y a. Af&\ La q\ (iljJuJ 4il (J}\ °«... 

i Clu-Wll ^al*II jlj)j (^y° _jj 4_J £y*\ La (JjSJ cJj Ju ^lj . (jLajVI ■ g 

djj-al L,jV» I^l ^3hj C5^ c ' Cy* l<-3-^ L^LaJ 1 g uiq'i A * nLtll (jj j&j VI 

Aj^-ajjjJl AjjJlS ilal&jlua^aTu <£j.l<a ^aJl*JI (JlP S^jlaLall j^L- 

{g\ (jaA Jjli ^^Ic- ^jL V <.£^11 (jLajVli n «. J^C- <jjA^ 

La£ jJJ^IIj iJ£*JIj LLjj LLLjjjI Jajjjj (jLajV lj . ^AjJ 

<<^^£.1 (jLaj]» <jL (jLajVU ” jiiSjj” ^jaj . ^aixll ^ (JLaJI jA 

(J^3 I^A <ilj.ll V 4 jI C-UjiJij .^gjt&ll cJujauJI £A LaLaJ ^jjaSllL 

^^g-afrVI AiLajj (jfr ^cjU llA 


t^jLwa LLi jaj (Jj-aJ (jLaJ^tl iJjflll J*^ C_SJjxj jls ll^Aj 

liilij . (Jjll ^glc. V <_£^11 jAj VI tAjLaJ Ail ^a£^jj j^ill ^JJ^^ll 

(J Jc. JjL ®>5 kC ' LS^ jLala Aj3 £$j ^ill £j_ja 1I (j-balilll (jV 

L_Ujjo i_fll JaSI 4 > \* fc^-aj Vj . ijLajVI £^^UdJ jA (JJlli i—iLc. (jP ^l^^l 

A^lau lluJj .!>L^al jjc- <JiLill 4cy*^l ^Jiai u^ ^>? jC ' 

^iL V (jLaJvli ^—bj*J <jl ^j-a (ja^jol iLi^aII ^gi jUa. Jiol 

JjSJj . (jjlL^JI jjj lI^-LuiaII (jjj^ball jl ^jj-lLall C-jLiSJll ojjLajI ^j-a ^1 JjjIj 

v» AjSbiu <jj L>c. Francis Collins 

^j-a (jLajj Vj 4^cjjLill ^a ^jja-a^all ^iaat^ ^jL-ajj 4. >a ^J 

^ New Atheists ^^Jl ^jl jji3 IgiV <-a^A “ jlilj£” 

4^JjBlAjMa>a] Aj^ 3 AjjjJa qjJJxuJ ^aC-I tjLajj ajLuC-lj <l£ jjLajVU ^jJa3j 
dllpy C_fll£ ^jiaajl l^lj Ul^ j]» :John Haught “t—ijA oj^” ^ 



<3* V cfi *^3*^ o -4 .f.bjjua jl^>*ii <J^ (jaaX (jl 

^gi t^LfLuall (jLu3U £* LLuil! AlaJI lJ^ju (JjjAaSjJ (jjlA^ali 

K " - <ja Ida. 4 j 3 ^C- (jUkil lS' 1 * 

jju-a ^L]| 4 ajjsj Alister McGrath 1 Ljj^,La 
VaU-.^ (JxtxJJ ,*1 (jl 4^-ill 3$-^ jAj ( \)^y* 

LaAic-» :4^uk*Jl AlljLa ^c. jL) Lu^ LaS . jj^U. Ui^-° 

JAil! U” :<S JjSj ji ^j3al ^ L^ ^) ^ ^cs-*^ o 2, u ^ ^ ^ Jjk 

J JjS laLa jl 44jaUi AjU.) ^ja£j jax- jjj “?<illL ^gic. 

1 ^ a^Lo ^jtj 1 fl jjfr aJjLoj ^ ' «?<Jjj^ Loa 6Aa.Ij 4 a\ 5* (JjA*-saJ 

. j^aj Laa 4 aK ^Ju-aj Vj Lu^ j 4^Ic. 

jl ^ja <Jajli-all S)£ill aAA (3^*d C^LII Aiajll ^jao] “ji£jj” ^jSLSj 
^jJJ £jLa - ^ 1 4il CLlijj .JLL yc. ^jL V <&4 (jLaJ^H 

La jjjjSL diljLxJI Qjik .<Ci£.\us* ujLSLujI dialiaJ <jJj ^Jxx t^LokJI 
^ixli (j\ Q1*. t4SLiaJi JI^aJ (jLaJ^M W*-*^ 

AjujjLu ^ili jLaJ^ (j& 1 kjb jLajV L> (jfj JI^aII 

AjuJaall a La (JjlUj «.^acJ jLajj» jL-oLaL 4il c«^l*J! ^ 

jj£JI ^I^aL^ (j-aliJI <3^ <yi>^ (Jx-aail ^ JjU-aSoll Qa Ar>AJ 

.^gLvUc. 

^gi <j jLajVi ^»Afr jl -dilb (jLajV^ ^aj f-lLlL lAfLj 

4uJ;J> JU-all ILa ^ ^5^ ®>Ua]I CLlLai|;AH 

“ r l4, c^)V” jjjULlL Edward Larsen u £y*)i ^ jb^J” 



'' .Nature ^ Cj^juoj ) ^ ^ *1 ALx Larry Witham 

Leuba “UiS” U]^t Ajauxx Cul£ Ug^Jp 

(jx ^ ^ ) * AiLujj ^JX Gjj^uaC- ) * * * ijt-uJ <L_i I'v ^ ^ ^ 1 

LU>" h , l J Lxc. (American Men of Science *lxl*J! Jjb 

O^A^V ^ 0^ ^^J x (^jlxjj tjLouV I J^lak j j S^Lx^aSI 

Ijila XM ,A ^La ‘XV* JI>JI iyA*.l (jx Auxj Cul£j .^gjj ^jjll 

^ dul^ \<m Aixj .'ojjjJv XU,V J tV IjjU Xn,o j ^ 

1 r X ^ ^ j 4 V }^13 X£P,® J (1/ Y*^, 1 ^la tX1 * l^jl^i <3-° 

J Aj-aI GiaJ CjlpL^aa.y I ajlgJ <allkx Ai lauxaH dixGa SSj • (jjJjA'V 

!>Lib ^jxaxG! I^xJaxjjjI ^a .^jLal! ^L^t j G^ixxll L_j^Sil i a.^ \ 

^^ic- ^LL jiVl (J^axall Ig a.VVlml (jJ2k t^jLaxVt eUL 

luj^j c flj^ J^*-> (j* i>^ Ga jA jl soli djaL U jjS! Ixjj L)^J .(jIaj^I 
l^_ia j! <1ui (JJjlxJ ^Jx t ^—ilc* (jjUX^xll ^jjUx^xll Ax-mj tJ lc. 

S)Iaj]l £x bU. liaUj (j-aaljjj lx jAj t <1 jU jxj CjV^*x AixlsJI 4 ij 3 Lxll 

.S^jLuJI 

Cljljjiuix]! (JJ ^aix ll A-bxj ^jl A»gjLxx AjlJ^ dl^gJal S$j 

Cy ' r ) 4-Lx <LiAjj oyj^” U& Gia .3»*xa^]! a i ^Wj i 
National Academy of Sciences fjl*lJ AjxjSII AjxjjI£V 1 ^ eULtll j&\ 

t^jj^aJx XVY,Y jl£ 4 Jljjjxi! {yz, IjjUki (jxx <j£j^xVl S-iaJlxil CjIjV^I ^ 
CjUjI* ^>^ j GjJll (Jiul ^_Lu 5U (j£ij XY * ,A J QjlaJj /^Vj 


(^tA 4 ^') ^ ^ (J^ Gj^" u> u -^xtj (jj.'&iu (j-» i 



VI tV ^ Jl9 L_bailll iillj II] Ia ^ ^ 1 4-1)01 A^jLaA 

^ Royal Society A^SHaII AjaaaJI ^jolui^ q* X °< * <ja j!&l <jl ^I *-3 llji 

.^SiL 


l a^’^ l (JliLall (_ Jjjxu ^IxS $ ^ aJLuia ^-9 CIjIjjI n-r^VI alA ^jjjoiSj IaI 

^Ia.^ ^jjj qa Q11 bl^. Oaj^A Utf <&b (jLajVI 4 _JjoiJ <j! Ljajl Cy^J^ 
ialoijVi ^^Ic- V al^VI Ija (jl i^\ tljjioi jiy *—*11 ^ 

i ajaI*ji 


jl LS lc. Gal£ Sljh Lgil iiLi vli tCjUlL-a^yi 6 1 a ^^Ixa jl£ $ o^j 

Aj^IaiLoiVI Ac-j^aII Ala^oQ Aj^xooa ^Aa] a^jASL) ^-9 V^-tA L)J& ^ ^Ij^jA 
^Jj AiljJbVU AlV tiilllj .eLaLLSI q±1 -d&L jjLajVl ^g-ic- ^Ljaall {^gk aJoaSaII 
IaJ <ji£ ^Aa!*]! 4 ^L-S 3 AyU tilj (JaIa^a]! C,La1*JI jJA I £ * <JA l-^SL La 

^jjAa j^j mj a a il^3 ^A^ooil 4 ^L jAa^j jlj c-Lolc- tilllA (Jl^ 

“(JAUlfl cW' jj^jj^Ij ‘ Human Genome Project l£>A^ f^A^l 
jU/ j^Ij t mV a»1ioi d>y yu ^ jjUll Bill Phillips 

Aj£Ia11 a u a>11 c>^ Aj^IaII Aj» a-> 1I Jj-aj Brian Heap 

jjAaj AjjLall 4jw a>1I Jja) John Houghton f< LpjA (jjA. J^aIIj ttijLol 
tlLL- British Meteorological Office Aj^aJl aL-o;VI sfVL o 

Intergovernmental Panel a^UaII A-iaj^sJI Alaill eLoij^j AaJj 

j? 

John Ray A mil ^Ij ^Loi on Climate Change 

. jj^aai l V Jliall JjU**i ^ c. 11 aj c Initiative on the Environment 

. I^Hiaa 1 dulSk Ia^a ( CjLuIjoa^VU IiII^joi (j& a^I^V 1 V ^ -i Lil Lj 



^ g-^ol f^-jtiuti giijti ^■^ Cr >^> 2 kj gl ^j^lli 

Q^Ljuj LgAjoCj “ jx&j^’ AXAj "giifti?’ Igj uj^aJjj ^j]| o^laJ! A-a^gill 
flxl\ J\ g^ul g jx£iu ^j] Jjij gl gjfyl lWj <&1 ^^g*. 

Vj (JJJ .^1*J1 ^JL-al CliAjaiaj o_gaJI gl Jj 4<U)i £-a t-ga. ^ 

.Ajih ^Ltil glj CjLg <uiI gl ^Nietzsche “<uujj” JIS Lg£ t^ll*JI o_g*j gl 

4goAJlj ^1*J1 A^Jl >>n» I^Ljla ala^Yl ^2 “giffill giu” ujo£jj 

goj goSjoll diVjla-A Ail£ g^jj Ig,loti Sjjl go^j gl Aguoll ^Ic >j 
till^ Afli-sj Lflj pistil g] .gjJaiu gl .Aj v AjlSUaJj 4gj.lli jia.1 .gpllj 

A^g j jA £.1^1 jkj~a\ jj>* i4j ^ aIgUIII Ajc-ti^ gx 

# 

g$L3j !AjjU^nVj Ail ga 4-1 ti u «.l£U Aj o-iljjc.Vl L t lag 4til*Jl <Ja*JI 
gl ^gic-j tgiil <^£^11 gp ?jL-ojjV 1 l^A ^^ic- iatiaJl gSLoJ (Ja 

(Ja*Jl A^-J J&> <Ja 4<a^_l J*i]U jA ^al*Jl gl 

£-ajoi! 4-1 AiDlc V gaJlj L_iaJlj (-jjVlj gallj Ja 

.AjjLoijVi ga.tia. go ^ 1 Vt*\ V1 diLaii gVl 


J V iifli S-IP' if* ^Ukii gi*J gl£ g) Jj 

I^A J$i .Stic g ^ w ti ^ti-G gJOflJjoijAll g<a*j3 .<0)1 £a c_j^ Ajuiij pistil 

J JJ»M 1 gS-GJ gij .V ^iiralti ?<til ^ tg-tiij gl 

g^ ajjgualti jjaj V f L&kJl 1 ^ alhj ^ 11 ) :lj^A S^ll gc 

gjgjJalti 4_il t, ALJaj gl U^SLgJj . ^I*J1 LjIajJ<^J 


gjj i A.^kj^ jua a 

4_j ^!Lgjj ^1 A_og 1*J1 <jlLoll V)Iau AA-ia.jua l^jl ^ic (Jlaj Lg tillc diil£ 
gAjJa 4 j tiljL ^glll gLSlj^ “gjj^jl” Clsljtic. 4!>1 !Lg 3 . l^tiko-sal 

4^ il Ssl±x-a gC Cjl^OJJU 4_i£ij ^1*J1 Cjl^-gx-aJ f wnj\ ^_9 . Aoill oOA 



LL-aLau JSI jlS ^jc. ^ i ifc'vj V t^Lajj ,V^»<q ^ jAj 

^Ljaall ^^-Lol) Al^-ajY I Cj^)JuMl <jx jJj£Ji ((j-° ci^l)^ 

t_L^J V Ail (jf lu 4-i^J <jl ^gAxJ V iAA jWj 

• w° 

AjAII jA Ala <■ t vsj Laj .AjaIc. Aaat2 ^)A IAjLoc-Ij IgjLA (^JaIxIII 

. Ifrl^-^a qa (jpsJji <jl tillA qa ©AA l^-ilj ^ aVu 


1 1 j£jus ^Uls <jjl^ u' (JL>^ (JlijjVl (Jj3j 

(j5 jA !>1!1a3 .A&Ij ^jjla^J .^jjA]l ^Lolail (JljAl Cj* 

# 

,<aill ^Ic- jA A_i3 (Jxwtj ^aII ^i*]l» (.-i&j Aj^LJI AaxA ail (J^3 

idililllj t jLuiiVlj 4 (Jaa-«JI L_mj!llli ...l^iollj ^kll 3uL*aia ^jc. ja 

Lai UilSsul V] c ^jaj (_£A11 ^JxJi AJtojIlj 

jJjuJIj ' 0 «.AjA*Jj idjllij 4(jLuij!j iC-UJjj Jaljuaill Aj JjajJ 

Kew (JjjIa^J ^Ldll ^jjAaIIj Aj£1a1I Aaxa^JI cJj-o^ (jULa.” 

dsljluj dial a£ 1» ijjjjha ^jJajll Iaa (jjoil AjLajj (jc, Gardens 

Axolxil ^jLujjjJ J£j ... 1^ K Axjjjall ^ax^ali jA AJji (jl aIj^Is 

JCA-frl ^J* >Ja (JjAIaII i_j\j£Ji JJJC-I .^iLajj dA^I <iIlA Ala 


Ada* ^ qC. ^)AXJ Ig j tA-balc. dljUc- ^lalU (dual ljJaj) djjhxil ©AAj 
AjjIj AjLuo qa ^aII J^l AjlUj ^ji L-iaA (j^lj .^JL-aluuj 

S' «S 

j] A^)>-a Jjlj Ghillean Prance .Aalt-all tSlli 

<JLn2k Jjla C_a3jA ^Lal 

Aji^lj (_y*j 4<dll ^Ic" ^gjtAafl flx.\\ ^jlj lljjj;^j ^jjJauuJall Qjj^,4a\1 

^ !)l£j ^jLaj] (jj lub QjIqjaJI U1 cJj^j 


llutaj! A^l Ia^Aj .AjLojI a£jj (JaII ^a 



<dilj jUjVlj jJjiJI jL ^aljjaV I <jl ^hlb olijLA V1 bA ^ \* a Las . c-llsi 

cblDLJI UiU^nJ L H \ >»Vi J qiuj A^lluj jtl q \a>.sx< 

A^)Ja l_j^j (_£,131 .aSlh (jL cljVIj ^alxli OH3 ^i*Jl (JJJ A.^ilxftH 

(jLajV^ — <jjAA (j-a IjI Aj^J ^i*Jl ^jl£ (jj ! AjA^A 

?Aj^j La^jti — ^LaJVij 

.^JuiJl £tjjt> Vj? Jjllnlj 



oAA (jj4j .cjA>o UJ"^ (J i-A^lia Ac-lia ^lc- ^Aja. ^ aA£ ^LlII ^jSj 
qJ l (jLuoi J Liiik (AIIaI j .^jVnua ^i*Ji ^ UrfTij AaLax.ll Afi-Uall 

<Jji^ 3 S)jLa. jjt^ll Melvin Calvin u^a” Jj^ ?<&Uall &AA 

JjUl LaAic.» iSlAtS Ac^Uall O.AA ^}JL-tfa-a C_iLai£lJuil AjjJ^Ji 6 llaj£Ji 
Ala CAL£&I Ailjl d^SLa ^ aJja^a l^ilal (<C>U^11 tillj jluaa 
J^laAllI Aj ^^Ic. ^jjxJI ^ail*]! ^ Cjilc-ij iAiui V * * * j! X * * * 

^fLau A^Jl (jaalj 4 *^b u' ^ 

AjAi^jo]! S^lVill &AA q\ jAjjj . Aj-aLiJI Ailjlta3j (j-atiJi Alcala] la (J£ 

W «.lfjjAaJI ( alxil ^LuuVi 

^alxjl jjAa. £■■ lajj ^ya Ajp^a LjAj&l bu AjjlsLa eljjjYl ^gCjtuJj 0^3 ^^Aj 
^ixil <j! SjUiyi Ji (jajLuJl (j^ail ^ ^-alx-all 

.A^JVi AAu 3^a (j* Ajajj&Vl S^i-ull ^j-a Aj V (jl£ ^AIjj ^gAa^ 

liA Aii<ajjj La <J£ o^J ‘csb Le-ja S^iaVl Akaill 6^J 4—fl^jajj 



^iaJL l^lildil (j-o Jjl J£j Ijjll (jjjc.VI <jl ^ej Ail 
^)jfSil C1 lo^ 3 ^Ull (j^SLll Aalatall Spcull (jl (jjJlll£ (jj&La aI^-J La ^jx^S 
(j-« J*J UJ^ (j^k L>* ^ (J^ Apl>^*JI S^aall (^Aj Vl c^Lill (jj*Jl 

.AiL^c-VI S^laiJI j)-o ^al t4 }^q>j 

•la* ^Ic «£^lxuJI ^gJj& l$J ^jljj» (jl L-iaj S^all *1 a j)f (jJalj 
lAjUlfrlj ^Ijj^aJI J^jtll (j-a Ijn-i ^mi j& ojU'uxil (_^ill^ “ ^jiiSkjj” JjU*J 
(^111 (jjjLoiVl (jl t$-iV • JJJ Vj (jj^ ^III S^L-a-a S)SLa 

-i*J ^^ic. J-alidij (jj£]| J±\ Jj lg-La (j^ail <^1 S^lillj 4^1aJI Aik. C_flL 

•g^ gH^j 

^jV > jA J4j£u “(jAll£ (jAlo” ^*-^1 ll$J ^jiaiSl Ijjil (j-o-aj 
• Alfred North Whitehead <1 >^jjIj ^jy -IjaSI” j^I JjIaII djlajJaLr^l ^llc-j 
Ai^C- \aa <Jal di3jC ) O * * Ajjuj Ui njll jjjua*-ll ^ (jl ia^V ^aa 

l_u£ ^a (jjjjj (jl£ ) V * * Aiui (j£L]j & ^LixJI (Jja clilljJI (j^all (JjjAiaj^jI 

“^Ij” jL* U^jcj .Principia Mathematica «AijJalj^l (j^Vl» AjjuI; 

# 

SjjjuoSlI S£ill &1 a ^ ^i^x-All jl^ijVI I 1 a i :L^jJalj Vljjuj 

<4ill AuvUfr a£a (jx dLu^aJI ^.laJI (jlfij (jl V» :AiAa.l dul£j VUfuii 
(jl-*jVI (jt (J^)j a ufriJ ■ . . ^I*l*.djll ^jL-taxJI ^gk Aiuoljj dul£ ^oll 

(lilj.wll ^1*J| AjjJaj (JjS Uoj (_^lll (jLuVI tilSl) ^1*JI Aul£*Li 

jjjuij (jl liA Uj j-lauj u «.^^>> 1 jll jjjL-axJI l!ijA!)U (_5^l V jl)al jA 
:“^jj!j” (_^t>l <jal!ill S)aLj-<dl C. S. Lewis "(jj^ *c>^j Jl 

cAm illnll (gk (j_jjli IjaijJ (9^-jS/ Ajj^j^lJj (jjj-ajj (JjjUII ^Jj-al» 

<c,lji]l a»iAj «.(j^UH Ijl^T ^jV ^Jt-nlaJI ^3 Cj^jla I^*3 j3j 



C^LII Francis Bacon Ly&^[$’ ^La La g-A 

uaIa£ :^jajlj£ UUacd Alii jL ^1*A <jl ^gjj ^A*il ^gjl 6)fi*A 

‘ c Lilc- 1 \AJ W*1 ^alxJU jl £^ail 3 ji (jj AaIj a_)Li£JIj <. A yjjLdl 

. laLa JajL&JI 4.3^ aIsc. (jl 

— ) 0 1 £ ^ jaIaJL^ £ Lai*9 . ^IaJj AalLaC. ^j>s qj^jqSJII Ala 3^ j 
-Utr) Pascal JH-.L *(nr* -)oV^) Kepler jL£ c(U£Y 
*(W\V -U£Y) Jjjjj t (m> -UYV) Boyle t(mY 

*(^A\M — Babbage g-jU c^AlV - W'U) Faraday ^bljU 

4^A^^ ~^AYY^ Pasteur jaLjjIa i(^AA£ —^AYY) Mendel cj^l« 
~) A T Clerk Maxwell Jj^oi^Lo t ^ H * V — ^ A \ £) Kelvin 
aIjIa ^Ujjj . (JjJJ^Audx aI^ix a (jl£j 4 <^b C )^ 0 ^ 0 

6jaJ ^£*3.1} La jA 3^ ^JpLLV! olfc ^»Lal tSulfr L_LL ^1 

St 

L_Si jx ^11 jaIaIIa. (Jac. Ca*3J 3 ^ Sj3^ ^Lu 3 gJjurfVill qa 

lia-la» 1^1 il 3 ^-^ 3 ^ AaC-US 3 b UAa31j 

jA 1 nL>»jj Ig^alJ ajuujI 3 a $*^» V 3^ b^jji t ^jA^joll (jjic. 

skj «.Cjl£Lall a La ^IjlaQjjjlj Ig j\c> (Jjx-taaJI LuSLaA <jl£ 3^ 43j*-3l 
: CjLaKil o JXg_i ^alxl! <*3.1: La Johannes Kepler gyailAjj i a>^ij 
^lUIl g. \. rni', > »L/ lj Ca^aI! aJojuuI 3^ 3-<» j^jujLujV^ l_s^JI 3j^ 3^ L . ^^» 
^Lllj ^3l*J! ILa ^^ au! AjJa^S (_^L11 ^aJaLall ^UoaII c_fiLuu£i jA ^SkjLkl! 

AaC- sc. La jli£ Ale- l3Lua^V I I La ^1a _ s i 5 ^ ^«. dj\ i*. Ja lA^ll AaJu IaI AiuiS 
«.AASAjJa ^Ic, jiil AaS J&J W 3 JJ^ a Lll» S^A^jolII ALljLa 

3> " L 'J La£ c LaliA *a ^jaC. ^^IaII ^gi ^jjjn thrall 3*3 Jj C)^ 



LaJiic. (Joseph Needham ".lu ^LLj^I Ajjj^JI *Liaj£]| ^llc. 

^Aaj <j \a pistil *jL>^ 

<jl ^j£-aJ 4jaJjuaj (jjjljAJ Laj^*\ a (jj£JI QJ^ ^^-1 <»1iAj Aa3 . 

^1 .AiLoaJI ^gVia ^ 6^a (Jxillj jiaj tlAjLiu^j 

r ‘.^l^3Vi oAA JUaloll QA 

<jaa3 A3 ljA IgJjlUj ^ali 4 jaioli tiljjAj ^»Ac. (jl Vj 

^ CiaaLoi Aa.jj AjaajubftSlj ^Ic. A^l^j (jjAH (jl ( kC 0' i ^ 

^jfr ( J jj juia (JjJL*. AjjS AiU ^alxall <jl jA Aa^jJaj La ^&Aaj 

aLu ^1 (JJaII (j^ ^ j . La$ a fjjA C_l*J (jj£H ^ jAUslII L_UJjalij 

aSjLu ^ ^Ja jj T. F. Torrance .^-i -Cj” uj ci .Lillaa ^l*Ji 

S^luiC. dllaj*-a 4_^|jj» jl£ La ullc- ^Lth ^Aau (j) A^JjIj cJj^^ 

«. IgjLja^l Luojj AjjA^JI j\£s!)1) jAt^J dljl£ LaAiC A^aj’/vll 
(^A-a Lijjji aLus ^£aH oLi > nf^-jV I (Ja^A^LlI (JLLa l^IIa ^.Ic- *L>J^ ^Aj 

^ jjjiall C5 -<da& CaLal^joij ^A3 La A-uaL^JIj jijlah qa AJ (jl£j AJluj ) ♦ * * 

J>LawajJal d^SUj <JLi Cllljjj^kV l» (jC- 4 ajl»"i (jSilj i^-Iajuujh jjjk-saaJ! 

^LajA^i cJ>^- £-*Jajh lAA qa pIaS jA ^jaa!)Lk]l <jl ^)JJC-Ij 

uJ U^“ C5^ ‘LW^b C> LT^' jA ^ C5^j L>^ 

^pa^xjj GjjJ LaiAkliujl l^laAaJlujIj tAjuuJall iSj^L) (SjP^ ^ w^aH 

Aj V Alist-a A-ijjS c^iso cs^b Ia^Aj «A nata 

(jlcr! La ^jj Uisui ^jajL)jJ cJjSjJ «. ^g alc> ^Aaj (_$\ Ljjl (j| I^JIAjIuiI qa 
l^k^j aJoIuiL A^L-tfalall S - )Jsu]l» Gllc- (j\£> <J!J& A5L& I (^-aLtii 

<3 OJA ^jliA ^cjjl L AA . . . ^jJjJajOUJ& 1 Jxs*x\ ^L2k^J jjlS ^ilU 



.£jL^v La£ diii (Jc- ji^u tt «.<jolu£]i 

I^JjSlj tjy& I JjjL ^ m\j ^^3 <LatxJI S^SaJI q \ Vj 

(jjj Luu u [)$& l 3 * ^yy> 

<j\j (jl ^gic. djjA^UI Ji) U ^judj£JI jSLillj 

ntwll ^1*11 l^jc. (J^xLjcZ 4ajjjL*SM dA^pJlj 

Alii CjUju ^cjoi^)II djjA^UI {jLojli t^ijjja jpo CS - ^" 4-a^J 

«.A_<i^>i]l aJlgJ <1 Ajj La (Jil jA AaSuL*. <3 j^jlajj \ uffu 


^3 3j3Ij IS itLuJ Jjl John Brooke “dljjj 3^3’ 3$L1 j 
A-iiplI CjlA9ax 31 Cul£ ^jJaLali ^» L>° i)^ 1 

^ic. 3^L-aJ dlil£ 1^3 4_2kj3 ^-alxJi AjjjoLa AjjJa^S (JL-aj 

^^*-31 jLuijV I (j *a <UL*. ^gjjJaJ ^jl£ f3auS ... ^aiaJlj 3^^ (jXi 

t\jj “p 3^“^ d-ulj ^UaJ JjSlj \ *i<a,t^ii 3^ La ^)3 j ^^g-Alxll 

3^ ^i*ll 3l£ La d-ljA^UI 3jJ 4jl ^gjju V ILa 3^ Vj ...<*-331 <£^. 
Ia^3jujj£I 3jL 1I 3j^l L$J 3-al A-IaIxJI ^aAlLall 3 I ^i*-j <j£Jj 1 ^ll-Vn 
tr «.iy (JjojuojJj Ajljj^Lj-aj MjujAV djI.V^yx IgjjSS djjl£ La Gilt 

^ “dJjjj 3^” <i 3 » Peter Harrison “3^uu;U j 3 j” jL 3 fp>>aj 
^1*JI \s\ ^ S^jLaill ^-3331 3* <3 C5^i VI i \)^ A ^j Jj)^ix*i£l 

(jjjJlLali L_)L£J! ^ajj^aj jjxaiu ^ ^^LtLujJ jj 3 l <^. jj]l jA C-U^aJI 
,£ . (J Jauijll ^ 

U^J t«...jl dvWj !3La» 3 ^ ^)LlL o j\ v jj>C . 4a$a LuJa Ig-jjj 

firf v^i 3^ 3] 3] 3^^° uj^ 3^ 




qa (J£ (iSjlujJ fiJUlC. iJjlaJl f\\x"\ jAj VI tA_ii*j ^jAV 

AjjJalll *UacJ qa \\*\ l^jiai jitoj "iljjj” (jfLlj .^vLaiVlj A-p^Jjauallj 
Clfb V li$3 ^1*11 JujJ A nx; <jl£ ^jl Ail ^1 ^ 

.^laJVI ^^Ic. A-juiij IoaaII ^IjILj .(jJill illS 

<j-a Aaic. ^jJaJu La (JjJaAj ^Ixil J)j»jmai UjjjjJa JjlaJI ^xllxS (jl£ Jill 
AjII U^joiI c .jujuj qa £_ijj AjjjjjJa J V] .(jj£J! u-Jujjj 

^^-LuuJjVI 0$ ull <j-a ^£lll ^)J^J iJ V <jl£ 4^1*11 . A-aJlLall 

(jj£ll AjIc. UJ^J <■—Ifo.} La tVlUal ^Ic* ^jlJ aJ£ ^lt*Ji iLoi ^ill 

<jC- ^tx-alJ <jt Q_$£ll ^-Ajui Aj%g M ^11 (JlaliVlj tAijlj 15*^4^ ( m ^ c ’ 
•itsac-VI ^A ^j)IVi<all ^^A^aJI (Jjpdiil iiA ^JjuoJ La-aj .(^jJuIaa A **i4 1 
a.i^aj ^jl£ JjlliJi j&I ^jl ^I ^contingent t$ aNt* S JljL 4JjA^* Aail.?^ 
a_iaLj c^j£j (jl dj^j 5 <j) ‘j^ t>j t/tj i3^! J 

l^Jjj i A^jSluu jjl (jc. i_Jj^j 4 1Jj^j l^_i Ajaj£ll jl /j j£ll 

% £ ^ f 

(J- 4 ju <jI (jj^ll 4-J ^ualj ^lll Aaiu£Jl ^ciU‘d ^jl it Vs<aj Vti .iLiixj 

jA liAj .a priori Iftu^a A.dajjia 4j£a±j Ajibailia ^ JiLui ^Ic. c.lis iliac, 
t^juiijlj Ijjjj IjJAJ iaa iLaA^iC-j jL£ aA*_J ^OJ t jAiIIa. Aits La Ja^Jallj 
^a | ( )j^a ^9 jjLILah t C_i^xj La£ ^j^L? .Aj.ale. ajjJ l^3j^.lj 

(jl tVifsAj ISLa AlL-aa] Jljsu |jl Lulc- iillilj .Aj^iL^t^ll Lajj Ajuoifi 

• l^Jua A-a1*Jl1 



jijljj Sjuac. JJjfc (jjj ^CrShJj ^ill AjuaOJ^li LjjUjuiVl (j-a 

^ W il l I t ^glc. ^A-lipll ^uujLluJI 4_ijj.lll SWaJI ^j-rO t ^ \\ \j-y 

jU. ^ i Vn > n La Qlc. jjiiaxul J] Jx^aj jl jA 

^ Uub ^Wil (jlj ^Ull ^j-ao (jjj ^jLaill ^-ULuVl 

conflict <L^j^lal» ^jaiL l^ilj jlAj La Ldl£. bjZh 

Cjl^a.lj-all j$^i\ qa (jin^L jLjljjll ^jLU Ja-ojj j «.thesis 
Lajj AjumSj jdlllLa. (jjj ttaj] <Jj£L La tLaA^ji 
Wilberforce “^jjpjAjy’ cJLujVIj Huxley jjj S^Wliall ^ 

«£* l^jVi lW^» Charles Darwin jjjjta jI;L £3 l_jIj£ £3^03* J3^. 

j^*j &La jl i sl £&j Cv\ j\ l (jl V) .The Origin of Species 

La jA I La (jSiij st^lLa L^LaJ La jAj i^l^^-sall Jujfc qC~ 

Aujjj 

<iLaWJ! ^ A^Jj jAilLi. (jl ^^Aj >>ilj AAjlaJ <inj ^jl Yji L_±ajj 

(jLajVl ^ 1-^La Vj LjJ^lV (j£j J$i .<&L l^lal (jjLII 

Dava Sobel Lata <ijl£Jlj .a^ac. ^ theism 0 JiaLaJl (jjlliJI ^3 j\j 


^^Ull jj^ll *;IjjcL ^ l>®3^ 3 >l»iAjA theism iaLaJI <3lliJl <&tj jlajVl 0 

(Jjsj JaSlaJI (JjlliJl *Ull ^ja_$J ^jLojVIj .«. Lxj IaS Ajujiali ^ (J^ Jail ^3 AjJ^puj t -»*<■ * \ ^ A^ai laj 

http://www.sawtonline.) SjLaii <*j±L jjju ^Ij <jjjli» jJjj ^111 Cl^JoII 

jLlu^j Y . > o /t /Y £ jjjlUj <Jc. ^ ‘(org/evolution-creation-dictionary 

^^3kjOAll) .i. LqV' i U «(3lLiJl jilU (jLajY^ (»^lj ^ C5^ 


Aijf £^11 I^jIaS ^ jjillLak (jfr ^1^11 ^UlajVl lAA L_fljj AC.^^ C-iuui£j 
Ail ^ jAiiy Jy^ ^UkjVl iiXli tGalileo’s Daughter 

yyy AaA&aJli l_iIa£ 1! ^jLajVI (^jc- jyil *»» 

^jlSj . AjIa^. ALL» IaSiA (Jlaj 11 *\ >nIj lALajj ^jjALali l_iIa£11aj jilU U^ 
JSjJI» (jjj «AjjJaUj AiL Ail I ^ u^Ia AjjpS-a A» jjilnll (jAjlj 3 » (j) , Vvi» j 
«.Ac.^)j IAja£I d>° (JLaC-l A>.l jA ^yull 


^frA ^illly. ^Jsi^ C(A11 a 

AA^a^-all A_^yi Axaii*_ill A-uojuj^aSI ^3 tBlsJj g. Lalat S . AaIaBI ^3 
AjiiUij^l ^gic. AjIaBI ^ IjiLL-a Collegio Romano ^*Aa iiliAjI Aijj*-All 
i \ l Aixjj!>lali j^ya A_ 9 ajo A_x^jlx<a Asklj Ai^Jj • 1 ^ B& D^ajflj A ^\al l 

.y^jV sAij UAAxaJ 1At AiC- IjiaLjcLail 

<jl aj V (jSlj »L>jl>>V 1 (jx aJU. t-ia^ali Iaa jjaa <jl aj V o^j 
A^_alj O -0 -m^SlI £-a (j£u y Ca^ISju^aII AjIaj q\ aS^i 

«1 jil■■ ^alaaJI A3jAi] L-jUnA» jjg till A_IlLa AaV . lljuaauA jAil y 

c jjAxxlaJI o AaLujVI <jl ^-bjj Letter to the Grand Duchess Christina (1615) 

A AjaLuB! ^^Jc. jja!a 1 I (j^jl^A f 3 ^ 1 ^ AjkjAl SAjoU ©^Jajlfr £ya ^A 

xA3 A_Lai*JI SAaLujVI C-fl^y _j-uj Lai . oAjJa C AAll 

t ** l i ** jLt^al^ 1 1 1 ^ > l ** \ ^aII Aj^uij$ 1 AAjuaIsII »1A^_i i i i K j,Ba1L^ 

.^UjVl Ail£ 

^jj£Jl diLyaj ^Aaj J tcluAaJl ^xll ^3A ^ AAo Aacj i jLyy i\J\ Ail 
l ** >1 /'Li/' ^v-sa^VLj ;Aa^jAj (AjLaLoiA ^jjjLuj! ^ ^yj c JjL\l ^Ic- $. Iaj 




olj Laj qa tiillilj . Aalauua jVl ^ LLmlil t 

iS\) Aiia . ji a j>ijjl l^jlj (Jj-cajJ Aj^llll nVi QA \ i 's-il \ ^ll\ 

«perfect sun» «<lal£ll ^ Li\ sunspots <ajaaja UiL jaLIIa. 

La* ^supernova j^aiiLa LaaJ \ 1 * £ ^Ic. ^kj . jiajmj! l$j JIS 
«immutable heavens» «<Llili jjc. CAl^ ajuJU Jj*. CjVjLou jljl 

^j£j c^ILlII AjLaII AjJbu *q $I 4Ajui1A]I iT' K 

Iaj jjj]\\A dul£ iaAjAsk ^Ltit tjl jxu jUal 

(jxj . Lajj ig A-Zn Q l£ Cliilj ^jc- ^Lja3 

tillilj . Lajj jl aj <g-a.j (j-a Ijuij^La ^laa> (^aJI (j-aVl ^JU-al 4p 

4-^)* <all CjAxHujI La jq 4-iumSj .A-iuiLuiaJI Ajlfr ^3 AjAaJl ©AA dul£ 

Igi! djjxJ^ IjjjAj ^ \A“\W UUjj AjkjuujVl <iuilall iS lSju ^IajT c!ajI£j 

Q* a*J J^-L> jlauuojl <iuik] AaJ ^'Lu-ull ^Ic. SjJlU jjfr 

^jj^Lail (jlj CjIAj ^lll LaJjui dsljj^aVi 

duja Aa (j^- 1 ^ dil^^aV I o aa ^jSLlj . jLiny! ajjj V 4-uiij 

^^-ajaISYI Jajujjll ^j-a jaLIIa. Ig g -Qj AjJajtxAll £Aa1 Laj 

<jJajlx-a]| C-iUjuoi (j£j (jdaJI cdlA ^jSLlJ • Lajj A qa 

^^juiLajLjJI C-Sut jJa dill A^j iSjJxli (jfilj *^ Ja, ^? JL * 1 J 'SU^ 1 iLboil \ }y * 

uaC ^ <Uau3l A jtj) ^43 .SJb&L^a]! ^ Ul£ jjljU-s. 

^jjjjLtil (Jjjllll JJjjj ^jmAvUI (j-a V^J ^LLjVL <SLaC.| LaJut 

^ ^juAj Jaj Lua i_flj£- La ^ic. Aik I Aaa S<ili£ji ^ja 

.^Ltll ^alxJI 

I 



VI (Aj 11)300 j)fL ^jlaill ^gi& jildLa* i\ic»I j 

^jA) fl Ail ^gJl AiU-bVlj lAA . Ac-iV AiL Ajoo c„ al^Tkj (jl£ (j-oJ AjAiill jAj 
U rban (^g-ljjjj jiaLo) (j*lill jjljjjl AiAij* -^jj (JjLjJI aLa^ AjL*. 
«^M1 ^jjxuiLujVI (ja-aUaill Jj^. jl>^» Aili£ ^gi VIII (Maffeo Berberini) 
aIj^j Dialogue Concerning the Two Principal Systems of the World 
L-jlj (j* <illi (JstS Ail V] . t-LQjqjJ fj^ol dljl£ j\ Lo£ aASli l,g..U aj 
AjIj£ A^,iLul j)Lud] ^gic* AjijaJl &AA £jJaj Ai£lj t^ljA^Vlj 

^»1a Lo Ail A^aJl aAA JjjSjj .(^il^l) Simplicio “jj>>nVi» qj»h” Igjlc. 3 ILI 

j)-oj cAiiH^a 3>^ 4 SjAUi ^lijj ^oJalaU ^$3 tSjAall <_gK <illl 
<j-o lljjia A*J .Ij^sII (JaJl i^LutajJ ^iU (jjjxllla.il Aiuo^iall ^cj j)li 

. Aij^lall e> A^J lAj£i LoAifr A * 4*1 j A judSj ^il Ai^lj •^)J - J*-11 

^£Uh-o Ajaluj ^I.YVumI ^gi jAfc tf | IgJ (j^i ^1 Lqjj AjuiiiSs cdlj £-oj 

SaIc-V» Aijla-a ^ eAsu (jiluill Cillo 3^V ^5 tjilill> £-as 1 {jAuaull 
La£ CJq^3till UUa^o ^yajau u ^Ji jiLlla. j)l Aijlj Ojij j)l Aj V Aif Vj «.A_hAfi 
1$ <oln» <o ^gxiaA AjU Lol3 Alio dijJa^3 ^glll «Al^Jadl A^olSVl» (_gl»»J t^LuU 

^.SjaAill Aj^alijl AilaAk-al (j^Labo ^5 

jj-al JjVl (_>iJjAJl tjililla. AjuaS (j-o A_a^o (jjjjjjA (^^jA^laujail \ nSxnj 
lilliA (jl (Jjai 3 j)l ^—Lxj^all (j-o Ail j&j C(JjjA1a 11 L_l\i£Jl AiIjjj (jj-ojiai 
jjjAj (jjbojaillj C-l£lj£Jlj (jj^ll j^J-a (^AajS/1 (j^J (j-ajj (j-aibua (^1 

(_jjbfljudll Aij^_J^ ^1-laU (j^liAj jjl ^1 

L-iliSll (jijj Aiij Ljajlxi (jjji Vj. jaUI^. aUJ j^o lajIa. (_^a 11 heliocentric 
(Jla ljjl£ <La Laj (jjj_^ ijjjj£ jtsiC* UJjSJ ^iaaJI (jl t(jijALdl 



IjxAaJluilj J^^x C^ (jjAaku jAnajl 

M)^k n^il Ail ? jjj*A1 Iaa L—iAa> <■ qj^* .S^Al cdlj ^cA (Jjj ALA I c_j!j£]I Qa 
Ij^jaIj VV 44JLiaA! (j^jill t^l^Al ^j£lj (3-<S^lak ^aaxII c_j1j£JI uj!)^ 
Qa L - l A auJ ^.3 t«(jj <( }Axj» ,j-^u A I ^jj !)l!ix (JjjALAI c_j!j£]I JjSj LaAic, Aj| 
ejjj V$ i^laUll ^ g m \ jAjj La£ d^&UaA tix-aj ^»aL <jl tAj^AijIa 
La uJ^illj IaAj . e_i£SjSiU jl ^jurfiMillj 1g \\* \ AjjJiaj 

i L g>uu (JxxjxII <jj AjaLAI ^gk (jjijSJ LjaA 4 ^»jAI eLaiaAi Alxij 

-CL&^J CLfcA^j' f&U ^ c& A i\) X$ 


La Q ±1 jjixJ l A x a > j ^At ^-jJaljollj ^AWi <j! Aj V UA jA ja^Ai! (jajAli 
Lax Jjxdj AAC.1 ^jjfLj A3 ^ailli . A-l lljl^JuAjj ^jjALAI Aj\j£il A-ljSJ 

l_ji VALix Aju^AJ ^A ^jlSLal AjjIA 4 ^iA ^jl Aj V 4<A1A - ^ jL »*1 

.Ala.j^a ^cjjtAI dlAI A3j ioj>.siC. ^ jAAIa fiAakA La iAAj . IgJjla 

(jl jAj cAAI L-lialj La l^Alj A_j£]j tc AlLvx ataAl ^ ^kT <_>jjjA ‘‘i^b 

i^uul (jjAll (JjJaai Iaa 1& La^ja ^Aa ^jx jA (JjjALA! l_jIj5ALi (j-A <_£AM jAAIa. 

AjJa (cJjVl ^liall (Jj tLijfj La£ \<Luuj£il (JLa^ (jAaJtJ AjJt.^kj AjJa JaAa 
jj aua j l AjxLLj ijjl£ ^jjAl ojn"->r~- ^ ^^jjujLAjAI <LulAa 1I J* ^Jj) A-*J^La 
AJux^LA! 1 >Sijl ^jAjj . Ax*Lij£JI (JiLa lALoi t4jlj^Jajj 1 * na^U 

dA^J ^Ajlaj dliL ^j-a (jt£ ^1 ^La) ( XjJa!jj]lj lj\^n ^jl C'LaisAij 

Aaxlxll 4iAll (j-ajJaJ V AlL ^jLaj^l ^A*3 .AiU L>°J^ (_ya&ul jA (jffilail 
^k jl jAAla. ^ ^Ijjoi ^jJaljl! ^j^a .^5 iIj \$\a^\ Lax jii£i 

^j\£ U jlaLkxlL Aiji^x <x£x AjLudll ^g-Aatil ^AjxAI AAj ^jl \jjj~aC. 
uAIa UU^x aSj 3 V jAALx <lLxx ^jl ^Jj AjI^AI ^ij . l^j ^jLi 
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s»> d|j djk>MI 
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AjjUaj^l 4-ix-AaJi ^ I ^^jjpk V * ^jlII o^latjuJI 

British Association for the Advancement of Science 
J^ Natural History Museum nM l l AyL a ^ diJsac. 

Darwin’s UiSJ^ T. H. Huxley “ ^U«Sa .-A .Ci” 

S-iALall) Samuel Wilberforce lj (bulldog 

4>j!n CjjI JiSj ^(. Soapy Sam ^Luo” ^wiU 

j jixj J^ksll Aj^laj (jc. John Draper “jjj^ 

Ig-jl ^-^1 6.AA Ji3j ♦ **> 4 _XJjjaJ 

^^Ic- £<—sSJI l*- jj-lllj qjla Ja-UaU ^|jU-<3 
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Aail*-a l$j| . llAj^Xx-a]l Ail£j Ualj la^la dbaABj <■ IfljB lilj^xjxall ej^aVI 


[y^LA jl£ Aj] (Jj . U*-3xj L&1 ^ t^Uj «• jULaU ^lAaJJ 

^aJlc. tA j a lc . S^IatLa j(Jj 4 jjAlIj ^LUI jjj S^llall aj VI ^Jc. 

jl£» ja^a ^ *!>Laj La jAj tAi^lc. ^1 C5 lc. ^Jlc. JjtLa 

c^HL lllxSj .Ajaj A_ia1c, ^jjojujI ^^ic. ^jL IaUIjUj ^ull *I;VI 1 u^lpc.1 

o La q)} jaill I La ^glc. j^} jl ^ ? *>j _>*V I jL Aaxxl^ Ac.Ua ^^ic. $.Uj 
V jajj * W*i) W-H U-° (jaaJlll jUia!)U ^jJaaj jlA j V ^r>^ll 

A-ojCj*]! jlliajl l5 Ac. ^^La jl jllia jl ^^ic. j^xAajLxJ j-a £-a l <)->UVl 


jltaail a La j-a AaI] (Jx-ajjli ^sjj ^Liala jV*£u*il l $\ jl tAa-ulaH 

(Jj . ^^a^lU & ja 1 x j ( a^_jl j^ilaj La £-a ^paaUjJ l^jl jj.Va*i* j ^j| 

£-o Aul£ ^jJaaUoj cJ^alL Ij y tjai CjLjaljiJC.V1 *La (j£ jl a3j* j Ujl 

Ala.Ha jj£j <& ^ &]» jl r V<.l3_£j-aj UjU jl£ jj jLajVl 


. Ag-al^al! oLa jc. UaJjL AjoLUII Aj^-aall lj3Ax-aj I^C-Aajl ja-a jjjjj£ll 


• c> [$ “LyoAxkj’ ^ 


.Anntfll j-a Vj CAjJal^jcd jL ^1 jjjjb Aj^Lij jl UfljSa (j-ul Ail La£ 
C^LII) lillLll ^tj^ull ^ AjJ; Richard Owen “ jjl A;L£L;” jaxUI S\laa 
A3j i jJjjli Aj^Jaj AjJa jl£ (AjIj jc. a]Luj (j^ L ilALuaJ 

•Kelvin " jAK” a^BI jjLII ^1*11 Ljajl l§jJajlc. 

jl j_^” to>UUAH * La jc. S)x-alxAll CjUIjjII jc. Lai 

jj^Joll ^»lAx-all jl Jaa!yU jl Aj V» AaxAa jjj AjIa^II ^ UjAaJI 

.tillLjl jAil (. 0% > <o j-a eAalj Aijax-a jUiIj c Q9> »V lj "^^IxaSA” jjj 

^>la*x> CjjI abj i $ Hill I La jc- a-loxjjj Cj^Lajui ^1 UjaI (jjxd AjI ^aljlla 



AlLx» (jc- Ajmij <jl La£ -^Ljj£a c-l^Ak-^i qa 

^g-jl .vftc' Ul» bjsul (.- n^j Alia Ala* ^ic “ JU$ xtaJl q±i A-o^lc cAa. »■ 3a 

aLI£ Ac Lai ^jj^juaCj ^Ac j jjui£A Aaaxjai jpflSM (Ja^)li 

C-S^k qa ^j£j ^A ja^ktiAll ^jl ^£^3 AljVis tillA £-aj ««»S}kLiAli «i*J 

!j*JJ Q-A-A I.AaJj <jl JlxJ LuS Ubj^kll Jlia . (JpQaV I ^gAc 


c_Sjjja.” djljtiill ^Jlcj .S^SaliAll La-lsu Aj]j <jc A£)IaJ 

aJIuiaII ^-Jaj» ^A “^^giui^A” jV AjIujuA <jc jac Joseph Hooker “ j£jA 
. j^&31 j Jaaa ^k*3al (lAl .lutj 4J>n^j ^)ikj 

jjlu ^IjLau” ^taiM ^sAUA S^ktiall qa e bl Aj^Ij L,.,n£ Jflj 

aI^x «.Aa^Lli Aaj)a AaxjA c jAal» :JjL Charles Taylor 

tlau^a IjjLaoa jli ^jlaaall <jL ^j-k&t The Athenaeum “fxu\” 

La^juiijV k-U-o» L ftAxriV Ij ^Jlua^A ^ja ^l£ (jt Aa 3 j S& 

«. l^g.jAjjb^aA, jjj Ajl>L-oj Lo^Ajl£-Aj QjiiL c. laci 


Royal Aa^lall Ajoixuj-all Frank James “j-aaa. <£i[y’ 

jSlill yl£ “^^Lj^a” jL ^jLuJI j'UkjVI j) Institution 

^,k».* SjJjSlLa Akita, is^J i ^UJ '^ A L)^J ^A (jf Ajuxja LoJj 

<jl£] cAaaaxjjj A \j la^a^-a <jl£ ^1» iCAaljjll 

Cy* \y\ Aaa c$^y k3ajl rY « • < _ s Ajuj£a jA 

\ jM + 

Ajjouj^I ^alc^ll ^ 3l jl CaiL Jakal) (jl 4 jAc.j 

^aJ dia-ill J ^IjlU .^LlouAjj A^j^kl Jaatal l^alAajjail 

Colin Russell “JlA?^” £j&* ^ t1 ^ 



(JJAII <jjj 4 J»qll . ..(jl jjLill J>lijc^l» lA^jnll a La Jl JaaojJ 

jA ... ^J.Vu^j (3^*^ *1*^4 djjjd A-uJaLoll <Lkll (jjjSll <_£Aa 
<ji AskjAl tAiU^Il ^..ila ^ Amt AiJLu Aj] <Jj tllkjjlj ^gJald. jlijjc.1 
rr «. ^jaIa JLl^U ^)aLq ^a»1 {ja jUo&'^n Id Aj ^ La (jl 


U Jjjoiij fp^-a £)J- *>“I ^jill (j-a ^Ac. ijl ^jJal) ^j (j-aj 

^ e f 

a Ac- idljA dud AjI djpaJlj .A-aUJl (jIa^I ^]^A-aII ajjIn > nl ^jAajj 
ji A^A-a <_£A<a AjiaaaJ! AjjJalll <j£j iNj-t jjlJd. Aid ^9 Ld 3aljC> 

dux] Idajl <!LaJ] ad ^ (j£Jj .Ajj^aII A-iadli qa AjaJc. Aj^laj Uad 
3 j3lJ Ad Ill Ada. ^JuJ <jd A19 . dj^a-A IjjjJ Ajjlojuj^aII AJaiuJI 

Ajjuajdll L-b-salAoJl C-jlau^al Ada AijAlj]l aAiAaJI unit'd-all a,Lal*JI A AJ. h> 

^A *UkJI (jl ^JAjJoJ (ji j]jl Al9 .Aj^£ill ^£jjjAS dud La^a 4^^]jLtLaij 
^ic, Ac-jaa^as ^^SlL L Vdil Ax-aS dijdj . AidJ] AiILLaj (jjduxaJ (_ja 

. Jfl *"n J ^ dilxJjuj] dj cAIatvII lAUj L-IajuIjj (j^aj^aada ^llt Aj 

LudA Ada. dLajAAil A12 . AaJi Id AjC <- aaj ^yeSli (ji jAaj Aj] V] 
:^Uli edd da .Michael Poole r£ " JdLa” 4d) 4 jj (_£>A>=k. jwVic- C5 d 
jjd N a_ fl^j cddj “Nature” “a» nlnll" Jail <jd Jd mil Id ^>n-\ ^» 
^jjuoi ^ 1 > >d a <j] (Jj cdalc. tjjd ^jd Ld ^j^-i-<J] (jldj capital 

<■ 4 imn dJiA-a ilAjc-Ai ^jd L«d i“Dame Nature” “4a n3*» aALoJi” ^gic. 
a^ (j\ Aa.1 l^^lj ^aij .aAiAoi AaaIa^j aA*j (jjjdl Ajuj] l_jjLuj] jAj i<*Sl 
JajJajdll ^ ^AjjLa e.Udl qa ^A Ua 3£>) AjLuJall 

jAJ *didj AjjLa ^Ldl qa 3 j 3 *ja j & La (J^l 

^jdd jA«j IgJ ^jd AjLJjJa aAluJI ijAj^all Ia$J 1 Ajiaa .AjUalal] AjI^xJI a 



L_b^aiJI CIAaV] <j^axJ (Jla <U9 
l5 -aAj]| ^\ j^W IcA j' ^uCaJj t J^l «.Ajjj^jfll) ^AAkil AjJuJaJI 4&uol£]j 
Vt 4^)*-* jaJ ^gic. jlT\ t rtj (J|j Laj^ (jl£ 

aCAj -diLj <jLajVb naturalism ^ wjjtill Aiuolall Qu A^jaual l 



ullf dUlda dtaiiioJI ddiiildll :csv d| d g ll eljidll 


lcA Ujl^j J^y <JuujJJj]| Jaliill (j-o SCaJ j (JjL^aj LiA j 

qjiA <Ui£ij JjA. ^JLaa jAj Cajj (J*-a]tj 4jl (; _ s Aj VI 

c3l^\i 4^ j-aVl jj ^ j^ij fix J! ^ 

fJt> JaS3 pLolxil ^jJ.^tkLa Cj V c>Lai*Jl (_J£ (jj (Jjiij Liu t'.jtM 

jA ^|^j-sall (j£jj »ClI]c C-flllikJ (jl Lulj Ui^lj t<UlL Q^la^A^ 

IaAj (JjltiJI J&L jUjVIj tA-UUflalj Aijualill : UjLjj ^j.U-la5lXLa 

^ ljj£j (ji Cj V (jtlijuJfl 


tmaterialism 4 jcLa]I AijudlalU .Llujj <iuilih ^jj JjSI j3Uj 

<L&jjujj>a Jjij . l.ag Yn L-lxj^aJ bl£ (jjj . lg-1 iCu >nl IfrjfUj 


c *«\v\ , a » J*-*. SJiLdl CjSaj j) The Oxford Companion to Philosophy 

La cJ^» (J-La (J *aauj oCLali <jC- AjJo L ijuj^U (Jxoj AjcLoII C—iWudall 

^Lal! c_iACajI Cl Ays. IciAj « ( ^ g juula3l ^IxJI CjUa^loj <luoljJ (j^aJ 
r °«. (jJjLCLd Lamina I (jdALallVi (jj <Jjij (j^ (j-^3 V 4 4/ Jt ^ a S-^'La 
pLjl <_pa*J (j£]j . 4_i*_nia]l Aixalill qjx^uj AjcLoII <Ludall olc.C3 




<j* (Ji*JI (jjU (Jjuoftll i-v>j aJ\ (JJJ1 4j» nkll 
“emergent” Jl jAljkh j>-a ^^jllj JiiaAl (jjjiiau ^ *<X>^ 

-kj^j j! (j£-ftJ V ^lc«l (_5 j4jou» ^^Ac. AjjIa. b^ol\ Cf A c. A^uatJ l$j| <^l 

O* UJ^d OJ^I l) UJJd e^UIi (j-alja. J] 

AjjIaII <luikllj Ajxj^kll AAuiIill jjjj ^AjojAlaII (J^atxAi j! V] .{_}4a2h^a (Jac- 
jl »£jjj tsupematuralism <*-uki3 jA Uj <jLuVI (J- 2 ^ Wd^ 

f^\ Ajjtaj ^ (JdkAG V$ JUJ1 ^A Ajcukll ^Atc.» 

{j±i Ola^U^Vl dul£ La$-a 4p QAJ r " l «.Aj^jj dijl£ 4_i$Aj t^ljjl jl 
.jjtiplaAi LaA^Aja. (jllijVli tAjxjjkllj 4_pL&]i Ajjqtlili 

(jlAiJj Aja-ukll jl 4-pLaII Aiuiiali q\ Liajl .k%VLj <jl C-ia-jj 

% # 

ojiA jj-a (jjjSl Od^ jd^d E.O.Wilson "(jjJLoLj .J .^J” 

Apolitical behaviourism <^1^1 Aj^jLJI 4jAc (Jiku Lo jA U$Ajl . Jl£-kiVl 


l^c. Uu3 (jjjjij tft (j-o Glldk <J AjJ (jLauVIj (jj (JjSJ» 

^jjjLa S^kill d^A uj]|) Loj 4<LjjIjlAI AjAuiaJI (Afri^lj A-u&tl&ll JtxiVI 
tS)kjll oAa (L5 I& elbj - Uujuj I^U^Al jl$-ij 4^1 Ajnnlll A-u^jLaII JjA! 

j)c- lg >i.ti.Qj ^A jjkTj Aaliu ^tju jAj c^Axlli (Jxsu Ai£ J£uAuj J)1£j (JkJI jli 


4,» jrk » Aa^jj V <jl Ajj -historical contingency v cs -^jjtlll cJ^kll (j£>k 
^UaJ (JjJafil ^_gAc> (jjqlj]| 4_ilj3 jpl (JjAjuiI ^Ac. «AjjjoU 

^A& diajLk j ^ull S^ll t _ 5 Aj tAjC-jiudll _jAj VI <>(_£±aa ^jL-aAalj ^juiLluj 
Jdps^iS £-jJa j-c JiaS*-all I^A «^j Q^l ^g-iuJ ^Aax A ^Jl*AI 

Cj^U^jl jj-o djJl^ Lo ^3U 4_Li9 duaj JljAa CjIjIuAj AjuiUjuaII ^ 


<lxL ^jc. frUj V cA^A? A LH* ^ V 

nK\l jjc. !Aij .Aibuwi 




(JSjJill Lai «.<kulall JjaII j-a aac. ^k jjj>Lali dil^jac. dj-aj 3_pL-fidai 
scientific <^1*-!! AjjLouVi Ajlt ^JlLu <ud j “ jjjuiL j” \j Jlaj ^a1! ^illill 

&Ajiic.j jdll djUinjaix l fta , > . j » <Ui (jjj jjlaia jAj ^humanism 
^gk ijjarun <ulsf jjJ V^jiLa Jilll lAA (JV) La» I^gJj La£ AAjjlJj «.jJbJjVl 

djjAauj dlLij J&\ <Ua.jljJjli ^jjjSfl A^.! Ajjjuaill jl jjjjlj jAj 4^1x1! 
(j[_jfuuft JJ& $.1 £a dlljuu£tlj jJJ ^llc. jjluJ! jjj^La <jA-a ^Ac. 

jSLlj .SjVu ^AxJ dlijjSj Ajjj_^o SAiiaua cdAaljaiA ta3j jjjuoj (Jlj La <U£lj 

L u Loa jjaol! tilljdjAilj .l^jjjjjj l^wi&j dUj£ Jiij oAj»j.a Ajuniall 

jjuAjj A^jjj «• Ia^Aj Ic-jj lx^j La jA Ajjjja (Jjj-aj dAjLsdoi! ^k 
^C-JC- jA !^LjSj Lnc. A^ili ^^Ac. jAa^Sj» ^^Ali ( ^ ? A <Ujjjjji.il! ijAajll e AA jl 

rv «.^l! AjpJl V^L^J ^aII jLm.Vi 


Iaa (jLLj ^jlk Iajjcj diUldjVl &aa jjj AijaAll cA£>LikVlj 
ASjjjAuAI <jjaiLujVi ji-alastli ^gic* jj£jl!i jA LiA l\mj La jSAj .c_j\j£II 
j^j-a jl^jLs Carl Sagan " jl^Lai Jjl£” filial! ^llc. <U& jj& La jAj tl^-jjj 
: JjL jj ^Cosmos "jj^H” dux-aA! £j!a ^jjj)iiiill A^atjj <LpAjijai ^ 
<Ujudlall jAjA lAAj «• jj^ll (JIja-u cA? *^?^3 ^lj A^jj V» 

Jjlai tijxj cr kxj Sterling Lamprecht “dj^aV 0 jjl>di” Lai . geniali 
t ^^ula c_s9j-a» :l^jL l^ijxj J^a .alijjYl {jVunj AiSlj <UxjjAal! Ajualall 
jl o Ajslj ^ % a doL^. ji Ajaj-a jA La (J£ jl jmj ^c.^,Laj 

fc^gALilljj rA «. <*Jjlali ^9 J^aLuo A^.ij ^Uaj (J^Ia AjjIjjuoC. (JxIjaj AjjAa. 
tJjVij AJjuiaI! j-a C_ilbj (jli-a ^*Uaj j^9 . AjLJflali V 

f. j^gd (JjojI »^gjculall (jjla ji ^jALali ^Uli dllAl jji'S La ^aJlc. c^lljA j-ojij 

, r UiSli Iaa “ e jU” 




£a LaLau ^4$ 4illu (ja l£>Uaj) 4ujj Lai 

<J» : ( jjj£al! 4-p*ludi l£? (JjSxHj cAj^LJIj <L*-nlall 

LaUaj (JjjuI (ji La jAj r< '«.^pajiVlj dljLajuJl 4&I 3^ 

i.AA^ 4 4 I 1 I 4f'n^ ^ 4 a 4 1 al» a 

.dJpjl 4&1 (jSl liLal : Jjj*jJi <je 4ulpj jA (j!)lc.yi 


La£ i Ua I t , LLj^a-oj LJuuulj 4^ Julie. ^A (jjjfull SjluC- <jj 


. A-U^aa> Ju fiJuSc. <je jujxj AuSlj L-ale (JjjuI £lj^x-ou 

idjA^UIj pistil jjuj <5!>t*Jl 3 ®^ V ajj_^-a!I <jjJaall <j! jj^£l tiillilj 


Lujoj Vj t c-Lalxil l^idu 3 ^ 4dL^l dldlill t iludau fix1\ 4i£le <Jj 
^jl£ lij La <jld Ladfr tlil .3^-=^ 4S1L ^jLajVjj AuxjjlLII AdiilL 4 uiDLe 


(Jl^dl cjilj .^l*-ll j Ujuiau ^^le CuAad <^pd t4lll <Ju3 d pistil 

AAjuJiS ^al Aux-nlall i ^la>II Ia.!^ ^\ I^A ^ill ^Ix&ll 

?33UJi iib jLauVl 


* l^ud cJj^ ^^-ill *dlpj is^ ^L,T) 4u.ll L)^ LL 9 jua ^J *jl *L^j 

4 -LcLlII £-a 3 ^lAi da-jll jj]Vull» ^gA Au-aixll AdLdVl 

l£ji a” 4u>a£]i » IxauSLll ^llej «.4-x4jla!l ^jdljLj ^iuiaJI ^lU-llu SJulpAli 
<3 AjI (j\ 4 plld V Ldj Henry F. Schaeffer III “dllull jid .d 
Jjudu juAll jldjVl 4jy3au *3^ jjawj (JA d V» *cJj^ *^j 6AdjLah.J 
(^dtll (j^a 3liJ Au-aie dliLuiu^i /p l,g jflau Laj ^ \ ^ ^ X ^ 

i '«. ^kxu dlul 3d La _$Aj 


JU (jl Idle i^ixllj dUjudkll c qL^ ^ ^juj <aLL*JI ^j^ladd 3^3 
? Jj.W^ll C 5 ^ La lAjjxjuall ^^ula V 



J*j> jA *J>\ J-tfjJ' ^ i/ 11 

j^S. J-* 5 ^ Jo 

t a3 U£JLS^ ^LxJJ ysssi^j *^1 
<(.43yu jl Ajj^SaJJ y£=w ^ 
Bertrand Russell «cHj 


yU-} j-^ “Jr?^ j |Jo«Ji b*jx£ ji *i\j> 
aj±% jjSn ^cj jji aJS jiiaJi uijJt 

4 ^f-i^ J $ t-U u LiT : JJU 

s“?Uij>j y?jj- U” 

« ?®L»^-1 ^yu* L« 


Peter Medawar «jlu» 


(j* ^O^JI 3 OO Uj Aj! 3^^113 4^i*-li 3 OO Lo (jl£ IjI 

JjAaJi jjtaou ( 3=0 C 5 -ollc. ^A\y a\ to! ;ojU£J 1 I3A oilj^ pg jA 

(A-Luitiuili ojlc-tiallj t(jj3llj tAj^^l! A^o^lalAiij 4(3kilaJil lt^C-!^j! Ail£j 

o3A J (jc- ( 3 *Jtill ( 3 jiu <j^SM (J-aljxJ! (j* 3 j3*J1j 

^ij j! (dstijJalj^ll j[yx\ (j! I 3la (Jjtao La3jc. Ojjjloc.VI 

tAjj^iJ! i\ja1\ (j«(ai^ L fljkt < vi>n'i j! it^tia Lja^a OJjlao jl c^\\ U^jjt^w 

o3j-la. L-oILujV (Ja-sjo j! ^jaoll uo£jj (jc. dit^Iaj ^LuaJ j! 

.jiax^l! proteomics CjLojjjJ! ^aic. <jAj3j jl tAaUall Ailjjj 

Aj^ao jo-all (3^1! ^gx-aW-a Aj-alUo JalijcvV! (^Ic- ^LalaJI 3 -a^aJ f)Iajj 

^*g3 iAjUlacJ (jo ^33^ ^ Aokjti. oo^LkJj (jj3 ^g-alxl! <Ja*JI 
(jjla ^Aj t^Xac ^3 (J^UlL Sjji^-a 1 ^_uj^j A ljjjjalloJl (JJaj Lq Juc. (jjialta 
c^SliA jl£ (jj Ajl tiLl .<U1) A_LJa3 3^.IaJ La3ic- IjjujV! (jl ^ j^-La 
!Ag-9 tAojA^-Ulj AojJlS! Aj^UII (j-a liita-* JjaU (j! ^ \y ^ (j^-<^ (J tawa 
^3 A*jjjljuj colikljaLa (jl ^al^llj .coi&VI ^3 cdllSi _jAj - jlail ^A (Jl^all 
^ia . jti^JI l3$_i ^Itajj AjjuUJ^I ^A-atiaJ! Lajj (Jj tAjxoJall ^a^Ldl 
( ^ s 3 A-LoitoiVI Co^l ^jij 4(_£jj3l! (Jj3aJ!j i^jLAatlxJI AJtoJa tfJl^a.'Vl (j£ 
^suujIj ojjjx-al! (j j> I 3-sajila (j^j^O.)!! (j^ax^ll Ajojj tAjculali 


JjIjjj ^311 ^M \ ^isyufl l^iL metaphysics KlijjstlilSW «<jjj^U» i—ijuL A 
tAi^aLAJIj tAjjuSJl£ 1^0 Uu 

.(^^u Lj (Jjlljj 46^1 aJ! jA La (JjllL Aj\ .(jLa)ilj 

(^JdJI) 



jjicj tj jui a ij l aJjiIx-cj t jjjjij j^ljSj 4Krebs cycle S^j ‘DNA 
pistil ^^Ac. tilll (^iLajj VI .Ax^jJall *\}J La jf AJ AiLilc. V liUl 

VaK 



^UlajVl u&c. ^ c. ?^1*J1 jA La Jl A_u\j lij IIAj 

La Lajl^ ^j-saUxll ^pa*J q\ V] 4Aaic. (jjala ^g-<alr> ^r.,frlu c*lljA ^j-o-i2 
«AjjJa^9 t ^aixll JaLaull AjJc. (JaLuij La cJu^a^l Ajjta»-a ©ta*3 ^Jaj 

<j£klj . Ia£Aj t jjiuiflj t jOJJ tAlix-a A_u-ia^9 4AJ.sl t Ajj^wJ 

JfljLa” aJj L^a jkkb <jl <j£-aJj .(JUaII oAixJ AaLaC. jA £jJaj 

V A u , j>ki » ^ 1 *J 1 jl l£>J Michael Ruse "cHjJ 

^<<*U>^L ^j^-aII 4 jI^^jII (Jjlill t^x-nla]| V] lULuj 

^aiC- ,jjJ jj-aj <jl (J5u c_fl£)*l]l 11 a U1 ^jjj A-jAa^Vl Aja.U11 

Ajl 11 a ^ LL^jJaj jj£V1 4. lauJall A L>a‘i rj\ V] . ^j-y nllj c*\Ull 

4_fljjx>a]l ^Ij^illi .pistil JjUaj ^j-a ^j-aLt-all CjUjj£J 1 ^Ic. ^lax-A JxjlLuiJ 
IA^)£u (jSLaJ V (jjSUl obij (jV £y* ®AL^ Ljl^l 4. (jj£il oblj] 

V ^ LaC. (ji Qjx-a-uiJ La^ic- IjiLLjaJJ ^jl CliLijjSLll ©.Lalxl .^aJj^juaj^ 

.^1x11 (JJLaa JJ 


iuJ 1$^ iJ!laJj ^LlujVI <_£ji.l AjLi^ia liSliA iilll Sj^lc- 

(JjJafil ^ajUil jV^luaVU Alj^jJa VI 4 jj-alx-all ^klxJl A_l^_La ^ 

^Lal^V! JV^Vl jl) inference to the best explanation «Cjl > )jjaiii]l 


(3-u ujIa^VI ( _ 5 ia AjIc. (jh^aj La£ abduction 

^ jSlj Sjjia IgiV Oj^uastll JjJaal ^ l^i q \ 

Ia$J j.Ua& (JjL^aSl La ! jLuij (jl IVi^xj (Jlj La caj)j£!La]| jjc. lL}I.I^V| aJIa. 

(Ja j^j jp] (jj Ig-jjjj (j-a l>^!j a^A jl diAaJ! 

. ((j-a) e^AUall LLala^-a fj .u»£ (c^) ^4*-^ ‘((J- 3 ) LaikLLlS . |j-,a) (jl 

.A Wq ill a La (jc« (Ja*j C-Ki^ Lai 

Jl j! # 

IjjSkL) Aj] C—Ua. (j-a liii-a LjajC- (_£jjj IJl^_9 ttilli ^aj 

^gic ^jSJ ^^Ull AxalaJI Aj^lailli . lg~m-^a ajfl ^jiuLU V ^i*il (jl 

La-a ^)J^I Ajil^a-aj ^An 4(jl l.i>j (Jj cllllc. L-iJ^aallj a^j£la]| AJacOLall 

|j\gJ tj^ljjl .Cjlix-al^all eAA Iff jIc. J^L»Vi ^jlII 44 j ^IAjj 

iAjx^j-a AjSli-a-a (j-a ^jSll A^laj La (jjdij ^claj ULca>J (jjjlill 

. LLa>V AjII Jijjtj La ^Aj 


^jjjjoll jjuflC. A-ajujjj La£ ^llxJI ^jj^aj (jl IslxLI j jjl Luic- 

cj^-j jAljJall iaa^L (^^11 ^yj^laxJI Ja^l tilli jA Enlightenment"' 
4AiXui-a]l djlj^Iajll |JS (ja jfpjj tjaAj J^LlLujI ^ tAjj£joaj 

^aJ AjULS£1oiIj ^j£jj cA-ijj^lIj AjaLLkV Ij AjiboJill Cj|;Ljc.VI 
(j£iij . (jjUa-all (j^il (jP L$ I ^ AjC-jjJaJ-a diL-al^Lij 

^Jax-aj) (jjJllaJI ^lxJI Aibuj^Ls aj niM l^A (jl L l^jtoj jij^aV I >ljj La 

tA<Lm»a _jI£bI jh^I ^JL (JLa (^LalsJli .Ajv^Loi Ail^k a-Lalxil 

La _^Aj .L.fi2l_^a jy-a A_jj^.|jj La (J^ ^)JjJ AjjLi^. dilajailSj 


jisdl “Ltia (jjailj Ujjji diLij 4jj£a ^ 

. m \'&\\ JjUx> 



V Ig-uiSa OUa^>La]i <ji Jj *13^ LuS UliLijlj clij^Latll (jJoau 

Vj S;]>=LJ Aakj-i ^jjuaj (jt ^AlLa 1 V^aJ ^la t«cHjl£padllj 6 jjLla» Q^J (jl Vj 

.OjjyaJl (jc. Ajylaj <^1 La l1uI£ I3j 


elementary <^jSM ^o la aJ t ciljLu JL»-c ^ L^c-t {jy^ Jj Ll*.^ jjj 
jjjj 1 g he, A. jaa^Lalt AjLoc. <jl s-Ljjall ^Laic. ^jl Aaj t particle 

Werner Heisenberg jjja” > 11*3 .I^JaI^j ^jIaj V CjUILLL) 

Luialjj l—iX-Lua ^i AjxJfLlI <jl gViuaj (JJjj S)jL*. ^^Ic. jjIaJI 

1 ^ ^>a a3]jV 1 CjUlLaJI £-a J.U2 AxJ ^1 ^£11 AjjJsii ^3 


jl£ 13] La <Jja. Lll^ jjJu Aijua.ll ujUj^IIaII ^ij AiL-aVL 13 a 
.^ jjoiillij A ]£.juLftll AjJL2kJ i>5 3c. ^ajiJ Aia^VLall fj&l (LaJI 

dlV^Luil IgJjA, jJJdl dlljlull itliljjlaj Ac-Uj^sa LaJuc-j 

^ytk JJla-a ^I^VhuIj qa V ^uij (j£-aJ VLa3 


.La AjjoiL ^ulLoj ^jJLlq AjjuuIjJ ^Ixili till31 .JaUjili 


a3jj jA ^Ltll {jl VqlLi^a ^g-lxj V 13a <jl Ixj^jui b^i j ^jl aj V La Lul V] 

-j>«» j <_£jj Lo£ * 1 $jlau^l (Jjoaj jjbj A_£j \3 AjJLliicd Ajc.\a"W 1 


jj 3£1I j] Jjaj (jl i^L^ajVl L>* (j£lj r .postmodern '*Ajl.iaJI 1* 
^11^ ^jjJuijj «Q^j^aj ^jjaxslj)) t pg aLi»a (jSL ^1 (jj t^Loixll (j-o 

J] l ££ ^ u! ^ (jy*$L 5 AjjujI^)^ cj^S 

C5 lc. ^j-a ^Jp IgJl Vj ji ^l^li ^^Ix-aIL « c 3^J1» Aj3>^ 


. CjlULudU ijAa&jl j^alx-o ,_g^S oUkjl ^ * 



jpjAJ Jj j-o jj£i) ^ 3 jjlaJ J !)H-a ^jJaOJ La£ ^islj c^JJI 

£ -j£*^l Jj 

jl j£-aj La-a Aj^xII c^lliA jV pistil Aijjauj ^jajj Jj £-2fcJ j£lj 
y ^.jiU r £* VI J-Uj* V ^kil jl <]jS j*u ill* .*i^l 11 a j jii 

«.LjjjjVl ^-A ^IaII 1^-ujjJj Jll J <JSt J& ,Jaj <j| Aj V 

aj ^ laatJ jll Cjl^jjjJull jl Ljajl ^^ixj AS Aj£Jj .Aa-uLU J Aa>jJ jll 

c- lj AjSdlj C-tjJI ClAal3a*«flLAJ C 1AIjj V] a*Ac. UjUict O^J v *uAi 

* " c 

j^JjujLq” ^iLaa . \g lie. jka Jaj alA jl tiLuu Vj .AjaunJall CjUIaxJIj 
A_LJ aJ» jj JjL jjialillj Alull ^ ItluJ Massimo Pigliucci “^JjJ^aj 
jjj AjjIjjaS !>Lal£ ajAjaiflj j£-aj ^ailxJl jl ^A AajluLjjVI ^JaII 

Christian de jJ jliLjjjJ” i .tfti j 0 «.Aljli CLjIjIj£ J Jl *jaJII 

JiJ ^JaII <jlAau31» : JjL 11 1^;1 IjI ) JJo JlaJI Duve 

tAj*-uL Ol^lIajutauiJ oj-buiu jjSLaJ jj^ll J aj jl Sja Jc- 

Vj LjAjoila liiijx dluul ajih a 1 aj .Aatjal] ^ )bk (J^Jj J jjA 

jl Ajjjl^j u-Luul AjjAa* AjjJaba J (postulate jajsl 1$ j£3j .dJjIaj lij&l 
l ^»g> lj jl tgic- J^lU jjA*luix jjj jl 4 -^ working hypothesis 

V S-LoIaII (j*a J&ll jl V] . < ^a)a1a]I jAja^all cliVjl^Ci j£ (_g, Wn Jlik. 

AQjtt^ l^il J& AajJsJI £-* tlajJa jjatajua ( jjUll Ia$j jj kjaU 

jja tilll ( J ^Aj .LAJjuiflJ j-a ^kJ! A-aAlJ Uj !a^ g. 1 A»-ui ^A j .oS^yA 

^Jbtil cJ^ah jj^JAJU^ «M AAxia^)) Jl jja-Uaj V Laplace “(J^LV” 
n «. ikj^-sa IjjLaJI ladj^o j£j j] (l^)JV 11 bJ>0 

ejaj-o jC- Uki J-aijj V jjJ&J! Aic. JjkJI jl ^J>-a (~ijc.l IIAj 



IoIsl^V *A3 j .Aj liLxxdll ^JllaJSi jl 

^jxj «Ajt-nJall (_^W Ia^Ux Aji^ S^3 CS^ 0 L$>^'‘U ^ 

C-k^^x « <J> a > nlqll (Jj3» q\ «. ^.alVi x l l jj^i<nll dsVjUkX <J£ 

(_£jj ^LaJI j£all Ajail^p ^ lix 3**^ O -0 J «• ^^^Lala J£C-» jA LaJ 

jUi&l Lai - Ajjlala o^SLa 3^^* jLsbC-VI (jlj AllaLk S^all aAfc (jl 

(jjui^.1 ^IXJ L_i3jx ^3 « C5 * : nk]l ^Luifloll)) ‘_a3y<a «^a]n:ixj| ^)Jjui3j1I» 

* 

category ^ 1 Ij^j’i>«*Vi liak diVLaJ! jy3 C5^-? ‘ 3^ t,t l < a (j& 

.mistake 

Ajc- La jAj .AjIj ^k u5j^ £x (jjftfrn *Laixll ,jx jJj£Jlj 

ls^ OJJ^b “ jl^Aft ” W^J yr^ cSj^ Jones “ jo^” y^-^l 
AIuj Kitzmiller et al. vs Dover Area School District Ao^ulxlll “ jkjJi’ AiLi* 
tbxlfr taSjx (_>3j 3*^ C_s3ijx <<^^£111 ^aj^adll» (jl jjS LaJjc- Y * * 0 
(jjfjjal! A-AxLlJI a^jjJl -lix Ajl C Ajuj£j a-l^^iaJI dJI^juj» : A-^3-a <Jll ^Sj 
C-jUjjjVI (jfr (_g^ c - jj*-^ALa ^aJUJI £CJjb-al (jxjC- £jLjJIj ^LiO (Jjj3_lJI 

t^J A*_uJsiU Aajlill t**ijji.na**^l jj| ^C^jj .. .AaaiJjJall AjaiJiJaH 

AjAa^SJ ^111 <—^>*-11 I^Aj ...^Ixll <jx Uj>^ V L5 ^-S tl g*uflj l^nxAl 

^^gjuuLJI ^JUIl A_i*_ii]a]l djjj j^iq^l l diay ll j> « r>^j ^_£^l Ajujij ^alxSI 

^^x-nlall l_iAAa1I» ^xuU Aiu^lall Ajlj jjjuLi jlnOJJ l^c-LjakJ j£xj 3*^ 

^^ak]! 0^jxll ^jujL LU-kl ^-ijauy «metholdological naturalism» << ^>$^ 1 


^ Wj jSj .S^tjLa A^aj ^ xaju A n» <a Alai ( ^a!u IaAI ^ '*J ^g. 4 xu lfl tla^ ^ ^ 

^ya Aj 3 3^ J. ,Ur< '*'^L AAtunM a^A Ajjc (3. 1 V ci*^ jl Aiu-o L-LluJ tLajl 

^^skyLallJ .Ijjlx Ul yet 13 (jts.j sj^a^l ^jaUaI! ^-o {J^UljII JiLa tpUAVi 



is* «a_i^LJ jA ^>6*^ 1 <-ja1a!|j .. .scientific method 

Uj ^Jlatil (jfi. Ij4a. n (jl ^Lalxl! t-_ <U->Ti aIx \\ 

«.Al* 46jl^£jj idjliiklj 4 Aj)n% jLa U&ftJ La 

u] J4_>LLa ^\j (je. jixj Paul Kurtz "(jiuj$ Jjj” L_fljj,^\j4llj 
.^iaJlj l^aljill ^jA AjjtjuJnli A Q x ^l Q H (JI£joiI AilS (jjj ] |» 

dlLaxa*!]! Igjl ^gl c IaLi*-<ij Ajx-ulail AajoiiaJI L_flj^)*j (j£*aj tt^illjj 

V «. dil^lVnuJ (j* Aoil (Ji-ajjjj (j* ^Lill A-aJ^ILajj La] Aj^udill 

Ijjxaj Vjl .LjjjludVl IIa A-IjIIa, jMi (j! Ll&aJ (jVlj 
^aic- jl tViLa pX\ nl lj tiHall ^ic. (jjj ^j\ tAil^^jiJtj {JjjL^aVl pistil (jjj La»jJalj 
Ail» S^3 (jl£jjVI <j>-a LixiaJ jAj . g. »Lixj£]l 

l>* j* jp) I^A V ^ uj» «God of the gaps» 

«.AgJVI jl i)il ^jj^a 

IIa (jl ^Aj VI 4 AaJj c_nc- tJsS/l Aj^ajIj (_£ 1^)11 11a (jl V] 

^ UVhu VI (^j (_^^jJ (jl AjLuj (j>» Ajjt-nlall ASLwlallj ^lLlII (j.u (jjjij j]I JalijjV I 

^3 <Jj tAjjculall A&juokll L-llU V CLil^jjaiaj jl ^jAljia jl CiliLu (_^lj 

U^JC.1 (j] Ijjc. 11a jfUU .AIiaIula 4-ajLLa l^LajliLa Jj 

aKAaJI olgJ (jj£j (jla t<ajaj^a dul£ (jl .AlLli. AjJUilall AioilaH 

A-Sjjia (jjilui ^ S^AUal ^Jtnlall ^jjaiSull (jl£ ^la*, I^jI J^a^j 

.AiLlu^l ^aJJ C5 lak, 




?ddjuilill fjj dLall Uajl 

.AjjtJjJali 3-* Luljj Aixala AjL ^ xiJall i— jAAaJI ^-Sjxj 

Aiuda <-_lilaJJ l^ji (_£jj Lj.}*Jj tAjLylaj £jJaJj cVji 3j^ 

.AjjLa ji Aj*j.j]o 


I'jj&x J j£\ A-yda-li «s.Ljfxnli 4 ^ a l ^\\v> Sjjj^a itfcT L^l US <d V) 
AHudp Aaajuia Ajiuda dji.vfi* a qa l^a^oj ayi.li (jc. la^lala LLic. 
^lei. (jj^J J3 LL3 c**' Wj La (jV • i-^. A_iLjaA ajjA-a ^juulalt ^JbtH 

George Klein “<j£l£ ^bdi ^L*a ajy* Ia* (j > > jVd i 

fJ^ ls^ ^ J CJ^J* C>^ 

Aj 3 Aix<aj aJ (JjjJL-sa 3*a ujllai. < _ ? lc. (3^*-^ ^ 33j .Aj$j.Aj AjoJaji 

(Jj ^gic. V .^a-La Li . UyMV <>—LmS bt» i^jgjjiV AjU 

oJuacj 31 ajJ J* <3^^ ■•■U^V' cr^ 

A ** , | ••* *♦ 

$a_ya ^$Aj 

4“^jjSjji” l^js a£^Ljjj t* {j±$& 1$j 3^33 cs"*^ 3 ^ cs^i ^ £^djj 

.SAjuL Igjlc. (j^ajjau ^^Aj ^ai*iij (j\*Ji)J\ 3^ ( J^sJld 


Ajiyyli ^ilc. Richard Lewontin “u^j^ ^jILLjj” LJojI S^ili a La ^g-ifLj 
aIAsu Jjlj Lj Harvard University ‘ JjIjjU AaaU> ^ 

.Aj^jJl 4j,t.^)a ^jiij A-pUdi Ajlc.Ua 3 ] , *3^ jyfl lL>^” 4 L& 

AjjJiLaa t jXtli J* Jj t( JJi 3^a (3 -u£ V A-pUdi Ajiuda 3i ^-fljoaJ jAj 
Jjjal Lji^xJja>i» :AjlajUi aL$J ^ij jAj t^ixll A-a^i A » uL > ^gjli ^A 

^Liiadi c.j ;^i i ^3 ^LLa ^jluili (^^Ji^di ^^gjli AjaLLI ^ciL^i 




UJ^jub La ^AxJi V-L-a Luj .^.-KAlkll li jA> Loj (jJJ 

(Jja3 ^gjll £A ^g-ol*]! ^U^ali JCaLaJ ... Qll tlu& Q .a ftjl^al 

fl*l\ ^cAIiaS . 4-pLaJl AJLoikllj ...UbjuoA Q^ajjIa IjjV <jjJ is^ 
4^jii£*JL (Jj ijAUai! ^aJUAl (_5^La JUat\ ^glc- L^au V AjLjjjuj^aj 

A f l jj A t ^ ^-*V <W ft 1^1 (j^La* L^A^j Aj^LaII LL-bajL ^ 3 jaJI iLal^li 


CjAj La$ a j tj^wll AjJaSlLa Cijl£ La^a t<jjLa cLll^AjxfiJ ^tHiJ ^jaIaaII (ja 

' ' ‘\<.4i^JtA]l c. ,ajabal 4 >>iaIc. 


^^Aj . la C5 ^a 4 <jIa Js f^ya ftjUxIi oAA 6JJJU La ^Cjj 

. (jAjjii l_a3ja 


(Jj9 jA Laj ^ixll» ^jjiJ ^|^-a ' LP^J^' <Jj^ 

Ajli ^ jliaJ (Jaaj V ^laJl <jl c_fljhtj3 <jaii3 ^j-bsLu 4iSLlj t«^g-X-nIa 
C.Unjl AufljiLaJl 4 ^)xa] 1 (jL LuC-LS Jujj La j&j .4j^Ia 1I Aijuilili 1 blc. 

4(jAjkIoi (JSLub ji^ (^jLa j|jlal<a (Jj t^Illj (jLajVlj ^1*JI (jaj 1 uLl9 

<jW)H (jr*^ 

^!*Ji iJ lc* (j-ijujbj V 'LpLalL ‘(jjjjjp” (jLajj Jla. l$\ ^^1x3 . (jlUJ! <&L 
tULaJ t, \Y \\* c-^g-ui Jj iUx-ab-ki jA La£ t4j JaTutij 

4_pLdl cilL <jl U] jS ^ La c_ixbi» :.HlxJ 4Jjii La^a ^r > b*n LaS 
^b.1 i^ILaJ ^LcjuiII ^jLru i /i V (Jaj t«^3^ a ^L> 4jjL-a l^-l 1 ^_j (JajI ^all 
«.1 $aa jjlaaj jl 1^-AA.l^al C-iUll qa Jb.i} (j! — !>LLa 4$)l\£> — 


(jLuVW ^)-a l^A UuaVia ^j] CJbuolj 

^jLuijVI (j^ ^Cj ^jLajVl 4 -ujLa^, 4-J^LoIIj «^aC-V^ 



^-Luuili ^jlaluU V» V'tU,> : ) Laj .cdii 4.il& 

jijL LaS y*Ji ji£ (jii (j-a <jt ~ y&j* 

lauJa JjUaj V «^iLjja)j V» j^ttua t<jjLaIlj (jUuVl ^g-ic. U^fau V 
(J -iJ V Aj^lj .^J] C-5^ t>j[±iC-\j ^alxll 

(j>i ,^-ij <jffy ^jl V Lijf» 

<jf QjAJLkilun V t jjj^UIi» jjl (Jjij ^jl 4 a UuaJ \ V*1j «. L-ilill 

A-pUll (J$ i lilijJ «.L_}IJI (j-o t/V 

gj\± g?L V ^^Ulla .4uoii 4 jU 1I i>aSj3j 

<<.0^111 iSy* L$\ lA j <4j ^ t5L-ol 

Ul jlxjl Ajii (_^lajj V cJbS^aSI <iilj (j£Jj 

4jL “ 4j ^)*-a Laa c_jU11 I.AA j \ (JaJljII 11a (Jaa .2jaj jl 

^jc. <-. mJa jia . Jjli ^cj^i-iaj jAj ^La^Ia (^L (j^ajJ V 

IjiA S^jla Cu\£ Lq^as tiaia j^suaII ^aaII ^ <. Wr^j 1)1 ^a 

V ^!u Aolljalli ‘kjufy\ 4-AAkjjuJj ^jt UJOxit Qj*A 

.A_u^jJ 4» nia U-UjuaJ 1 g Qnn^j jjl (J^aj 

<jl Vsaj Qlia-uLJ! jl ^jjJjLal! ^Lolail q\ jSLu (jt UaaJI Qa 
^ jl i^AJ Jillj jjilo^All (jl ut Ljajl UaaJi ^jaj IaIc- l j>Vn 

Ajjj ^yc. Ijijj^a Jiaaj V 4<ill3 ^ J£^l\j .IOlia. Hifr ij^Jib 
^jj ^xll J ^aj-aC- Ujlii&i ^gi ^jt UJft 1 $ a>% ^ 

l^jc, j> jjj ^cjtlill (jjoij (jC- AjJiLaJl 4 quo a diLjaijaal <_gic. 

;!>Haa ^g-ic. ^jaG 4an>iA CjLja|pal ^gic. *lL y*Jl 

V (AijOa^j La ^)jl£ f Ua AjjLiS l_sLuo£! ^ La1*JI jl^.1 (JjL^j LaJlIc 



ta3j AijUa^J O^tP^ ^JLdl (jl£ IaI La ^_$ 

lA-llaJI oAA .<^1*3 fJuaj*eii (jjA t^uu-aill j^jiU Aj.>,a Ail ^»1 
tjU^I tg jlc - (jilaJ^ « ^>g u\ l ^gjUjJali l_jAAa 1I» A_jjJa^3 ^gjj U.Vnttil f.ijjuj 
^UjV^ Aak- (jjDaj A3 La JJ jl (« Lb ->g^li AUJYb> 

.l^jaiaj ^Lbll (j a^jjoi Ua!^ 1 £ t «methodological theism» «<jlUJI <&L 

.^Laj^aul ejlbcL ^JjllLaJi ^ lj>g la <JaLu (jjl£Ji ^Aj 

v— iAAa11» j! « Lr a^-j < a]l AlaJVI» jLa AbLaJJLt^auali Q*%* } \)J) I-V\J 

J_paball AjjJ Igbl^j jAjj l$ij£ ^3 <ja£j «^>g bait ^gJUpall 
L_flJLbj A3 La jAj ^la>b AS^lc. aJ ALaJYl (jtj Ic-liLaji <Jibj 

^ A^L iujI j] ^i . Wj A3 La ttdiAA ^ S^ill aAA ^jJiab • LaLoJ 

jiLu-aui (jx Vaj dlLalj^all ^ CK^UJl ,*3 jIj Ls j^_La]| i jLajVL> Jtilajua-a 
CJA^k <J£ ^ dAba CjljA-aVl ^Lului «« Li> >^ ball AlaJVl» 

^gk ^aLuj La jA ^liJi <&L ^jLajVI Ls-tlLbl tilj!b Abl ^^ij^j 

.^1*J! ^-lab 

fU <—iu)*J Qjjj-aJ Aiilj frLalaJI ^>Aa*J Aab <iI]A £aj 

(jp^-aSiLa (jjj) • (_)-aaLiLa i*_fl3j-a ^Aj tA^kj^x-a Ajjcnia CjL^-Llax-aAJ 

S 5 

V ^>3 b a l l Cj g-*AiJa3 l ^jAAaII ...» :^UIS cjj£j Eman McMullin 
V) .^ai*Ji <-U^a ^Ji ^iP Ajwj]ja1I Ajc-jj AAsxj AuSLlj t Ajt-ipal] LlLJjA 
V gAllftllj t^ipll Ajui^jA la^-La £jib ^jf Aj^I A^jl ^jl Abl 

<jl pLalaJI ^jlc. (j£lj .A-ilc- (jAajaau ^jl \ a \\ ^jjj (3^ 

jL J31S1I c-LdaVL l^J v fUl A^^-LaS tfiLaAVl Iaa 

^.Ib S^jALa ojjjujfi t LblA2k.V^ L>a lb*A Ic-jj jl A_bsu I^Aa. 





q\ jAj “ . (jJjxSLft <j;lJ La$-a ISjli uAUa (jl V] 

(JiL "^jjAj^La” Lai .J-oVl ‘cs^! cJ^“^ <j^ 

(Jjjjpa c*IliA jjl <_£jj ^^3 .Aio aJj^j La Aj.ll (j^il ^i*il o^J 

ij&Aj iAa-aic. ^Alla IAjLuC-I <j£Laj V (j£Jj 4<*-ulaJI AjuAjP] iSj^ 
JJJ3U V Ail ^Jjij liAj .Ajx^pali IgJjS <*—L>® <3> Cff^ W*** lULuuII 
aJ « ( jllaJI iOlL U) >g ull (jLaj)n» J^*j V 5 «^>g i*all L.i».S < a\l» 

jS j f 

. l^agjK (.■ nau (JjJaSJj 4 Aj-alik S^jli ^1 


<j^pJ Aa-o 3 ^ioll <Aj^C. Alix-a CjlailajL-a-a ^IvVunl (jc. ^-llLaVI (jt V] 

La jA <* jl ^llc. ^1 ^jL>"u*ij V Lad .AjLudlili djlc-Uili (jc- 4 ifiVi 
V tlj3 LaS tdll&ljiSI <iUjj .Ajimls dllc.lj3 QA Aj 

JaJU <^1 La^ic. 4 jjJ L_i*Jj V jJ \jjl 4-JxSj 

f UuiVi Cui uLS (j^rj-Xj LaJuC> lluiLuil Ijj^ t--l*Jj JiS lgi£Jj 4f Uu&l t$J 

UxaijV liaflii AiDlc. tgJ ^LluuVJ LaPic- jl i^L^l 


l^juij bjUafrU 



Ajauila Avails ILU AjL ^Ic. j^L-aj V 

(j^piiis tAjSjjiallLall A-pkliSI qa A_i^j^j A_u^aj3 QjfL 0*3 iAj^nAv 


(jiajjij l^ja CjUJU-J! ^JaJ begging the question L-ijUa^ii SpU-a*!! ) X 

. l^ak- AiApSI 4,.j>.^,,) Ajliill 0* W^- 4-JjlkJl A]Loia11 




l-ilU t-jl»j£aul AjLoC- 0_)LuC.lj 4 i~i Ljl 


SjcjII ^ ^LJI Qjj .UjJajj giifcJI fl*]1 £jj jA (Jjjaj 
(ji jl IaIa lljA (JIJjjoJIj »^£A^j \ a \\“\ (JjIaI! 

0 uajljtXi aJa! caIaj c—iV \ y, aB £>aa a^J^IaVI d:UL&xJi 

cLljA^JI Ajij ^a^H 11 a <jl£ q\ IjjjJoOA 


J) l $ 1 a L ya^L A Ax-all Iaa ^ S^ja )r Kuhn K <jj£” l£>^ A? 

^^aLlII jUa^M £A (JjIaII ^jJajUuJ IaAAc. LuaJJ tlA^jjjAal! (jl 

A-ilc* JlW Ia£ JjjIaII ^^aLJI «paradigm» «£AjaaSI» j\ i, JjJLall 
^paxj i - AJJxJ (Jla*A ^IaIxII ^Ituta AJ laflj (Jaxj (_£All 


g-jil! liiii t&uiK Vila jaLIU ^ jtill a^I JUj 

(JAll! Aoic. Ia A^^IjaI AjsI£JI Ac-I^jaH ^ls .^I^xaiII ^ja 

^£ja 3 iJjJaSAll ^Jb-ujjiVi ^Aja^II (jj£Lj J Ij1a*V\J fj ^g-jY i aIxjI 

^ia .^1*JI el^lxAJ ^AAa.j Ajouj£Jil (Jla^j ^Igjl ^ (j^j •^ a ^- I^Aj^aj 


Mendel ^l-fjl AjI^I ^IaIc. q^jsu t^^AiLo Qj^ja*JI q^UI AjIaj 


V Aj ljfr ll (j-ajA-oau A^AIaII jl£iVl ljjJJC.1 (jjAl! ('JJJjuiSLjIaII Al^Ja-AaV 
Aj^ajll ^Ia-aII QjjJfl^J 1*% Laa 4 Ajja£jIa 11 Aajudall £a ^jaIaju 

. (JAill ^AAjiL Iajj^. Ijjjjaj jjl A-JaIaII 


A^jajjaJI djlAllatAlli ^tA^aiIIj A^UaVI UJAa. l a jAj 

Iaja^. ILajau Aj^j ^Ull aIaSH 

AJaaJ J^-^3 V ^^ic- <iilAj ^AjAali (Jaa 

^i*JI U ] ^ V (jj^ tAl ^LAoa cJ>l triVsi 

lJlul^I IaAjxS . j£a1L S^jjAxII aJjaV^ jaxj ^jc. c-iUul! c JlaSj 



Iaa 4Aj5Luj 31£]1 U-o .laj jjill O^J ‘1)^ Sljj Rutherford 

Ja. t jL\ JULo .paradigm shift ^k Vpd l)ja (jjla. 

^j) ^ (jaj AiljY! AmaJl S^Ldl 6 jIjjc.Ij {j±*jjA\ (Ja^ DNA dl 


IjLjai ^ic. diliLoij£Y! a^A jlajj ^Jl aAA <j| V] . j nxdl! jla, 

^ Iflalau l *(J^lj (JjjLgjj” ^Ai^dl l^A ^kj .<^4 jJC- AalaC. AjAmla 

^udajlj . Ia^Aj Lo htial ci* 1 tSAflat]! Lg ic. ©I^Y! (jt (iLd Y» t Ala><a 

AiAaI! JSxll AujLjuiII ^gila^a Ia^J c£Ud Al!LaYl 

^iaJ! Ajall 1JA (J^jS jad Ax9ij.} <j;j£l U^J L .' Ajj£a Axdal diaj UflaAa 
(j\ V Allad! oJA d)AJ SAjAxII AjuJaau ^A 

l^j Y] ^Apl;i Y fAj £$*daj* ^ q;\j 

q^aj£j ^j£]j *». ,j! d)j^ A_mj ^"iSLftj Ijdaj 

o* ^$jf) (3^*-^ ijjJajJaj 


A^-alaj jjjdli dH* ^jjud ^dij 0^^ V 4d! V) 

aLY! c-dla. dh 6 A$d$dl] AdUaJl CjlAaili]! Igja (jda^*dj ^^dll JjLua]! ^ 
<j-aa»dj ^Y «-!dxJ! Aa. Jj-aJ ^9 ©JuAjd A«jlLa l—lAaj dlna. 40^1*^11 
Ua ^cajulj tdj£ 1 di j*)l\ i. dJabj Luaa JAill £JlL At>^ 

/jjaa j3 4 tilld £>j j . Ajj^l d>° ^ ^Y •& d)^ ^ 

Anthony L ^ - jaijJallj (J*Ai Aa-aUiS! Ajj^al! djLalall 

<]jad 4 -ja& «d)ji^i! ^aI»-o Ja^ijai ]aia! 1a3j l^K ^plia. djjLuj ^iS» :Flew 
Uma 3^^! ^U4jl» lUdatj! .(3^*^ (j^V^ Cp) L>* 

:!!!Aj 13 tdld d) 0- *■. u>J j^j UJ^S V d)^ lAIj «*^ 

n «.d)>^ jJi d)-° <1 U» 




\ •>: 


esvi£i <jtdqj Id djoold 


J] J* d»Vl . La$_u^J lik lilLiA (jl jl JJ 

^lxll jA ^gjlfillj .^\jx*a J^Sk-a tAjbkL (jjJllIj ^i*JI ijjj <Sl>L*JI 

4 ag a “<!£” 4-aKj W .4»ujA^Ui j\ Ajiwilill Aj^.Uil Qa ajliklj <K 

i^yj pLjuiVl ^jJaj VI c3W*^^ ^k ^ 

pistil i j f A AjUjjLu) CjkLuLa j! kjl -4a t n\a\l 4 .a-vj l.J^J <I£ ^lxi! 

lUiVlakl (J£ (jjjdl . AkuiiaH ClljjljJC.V Ij jpljJ <jl Lli*^ <^-A La£ 

. A K >* all IjAj (IkA Axalxil 


:c^4btll lillidllt agog 

(j] .ojl^jjj ^kJI Sjk 4..La>JI ak <jl (jjjJjSl! <J^)J . ^jojAj ^LlII 

^k Sjkjjuill ^ lllC-LoU ^Aj t JjS qa <Lafr&j La ^3 ^a 1 U^,aJ ^kJI 
Ja ?^1aJI La jlka La (j£]j • IgJ ^-3 ^a <J LiJjjj La (JjJaflJ Ajt-ukli 

? juafill ^klt S;kl tilliA 

jA ^i*JI (jf qjI hj (jJJ^Lall Cy*J ttSlli 0^*2 V (J-aatdll 

^ic. IaiaI! Ui^ (ja dlljj (J£ (^gk ^pl$ ^Aj ( (Jjkl «^^JI 

.^ r «scientism» «^-akll L_iAkll» L_i3jAill Ik t>s k jikj .(J&l 
Ujc-Jij La (_>u]» :JjalU UkjojVl£ )3^*^ ^-43 ja 1I Ik (jc. “^jkjl jk” 


AjjU-o jiijj CjLaKII (ja .liJlaJl i-liljlgj y ^.Vvnuj if* iSUl jfcJaLJI \ V 

A'*'->. -^-> i **um ^dlc- 1 JluJ Alu^tj CLloJ V 4jl 4 <j^ 3 jl Ax.LiS jl L.>A-Vo jl A^ojiaJu> ^J] 

«. ^_lA JLu» a .K ^]j Aoj^jtJI ^xSkpA La O-ilc-j (C_U^j]\j jl JJJlj 



qa cJxUaii Aj£m j v ^i*]i jL ^paij^u 

. ^IajU ^g-aixJI <*_iaaa!II jAj^. jA 11aj 

(j& Cllj^JI (Jfa jl QjjSlxJ c_s3ja]I ILa qjajlu (jJ^l j 'n^ <J\!Lalj 

JJC. Alxau L&a t^lx-ll (jUaj £jij A^ju^ll jJ-illj <&1 

j_£j^ iJh\ ^k jjj£L jjji&l ct oAw 

jjfL ^a AjjLud^k, j 1 tA-Ludij JL jl j£Laj -^1 ^ jj^fill jl 

jl iJjjj LL ^gk jAiuSI a^juLj A\ ^gk jAflili jl (jjjj ftl j . I-^A-* 

.4aj w \\ a J^a^all CjIjW.Hj jaJI jl 4 j^yLaxll jl 4 jjjLn!ll 

«Ajyi ^Aj» AjL£1 AjIjiaI ^jk A Wi lli eAA Jj jiiSaj^ J^Ali 

Lui£j Vl» AuujUjaL Douglas Adams “j*bi 

«?l^jjl^j ^gi LlsLia. lilliA (jl Jliaxj jl jjJ AiL u a J i (JLaa. (j^jj jl 

(^xj V l^la <—fljiJl jl U-J jL^VIj J^&ll uj 

^ljj|j La£ LajL (jjjJ j£Jj lAll^) f 3 dLiAaJjj jjjl]| *Lol*Jli 4c=iIW]j . (JxjalL 

tljjl;! jl jJ^llj <&l ^ juSiull C5^ (jjj^^ IA>^ U^ UJ* 1 *-^ 

^1 jlSoC-V! (jl jl 4 ( ^frjjJaj* «^J^J L^l ^ ^1 jl jj^^jj ^ ^-jl l-^^a 

(jl LdUa UaLuj LajLuj (jl (j^aJ jj-lllj fAxll (jl (^1 .Ai^x-oll j-a Ic-jj JlaJ 
Uu (j| AjfLaJ La jA -Wa3 ^JLJI jV (iiWj .^1*11 A ^I aa jjxJ V jJ-ill 

^aixili .Ai^x-alL L.Sjjj (_5^11 jA 6«^J (J*]l (jl (^1 t \jfrJjjaj-a jA 

.(ilSi (Jxij V (jJ-^lj jSljil ^ 

Ajil^jxil L g^ila (; ^ ^C-lj-allj daLu^ajill d^A ^*-aLc> ( jlax . 1 uiv! 
AjuojjIj (_^jlll fi 3^1^ ^.Llj .f;j3 1^1° c3A*-^ ^ . ^SkL l^jl 



“(jl AjV A*-aB jjc. ^juJI c fljx^j j^_9 4£> ^IcJ "jpjSjJi” 

V jl Cjlahk Aa^jj lx] AjI Tt^kjyJ A] AiAIsIa, JjIAj ^jla f*^ 0 

IaIx ^j£Jj l-*Aj <jj£d AljAiJ! Ajlga ^ diUlaJli . Aa*jJ 

fiA^J LaAAjakj A-illxiaJ <jAaBj <j£xJ V ?iiillx]l <jc. liliAU i ^IImuI) <jC 
. JjjiAaJi ^aia *a A_^2k _yz 1 x$j]£ jjl ^B^li tA-laljuull 

jl . (Jak-ajJ ,J-^M jA b ^J <jL clc--^H U^aji Ak 
j£\ Alkali ^ja cs^" **^b AaBA ^g.>^r>al t I'vi'N >«*■> c-lc-A^M l^A 

^xljj t—lA^/jj A^jailall ^ajjjj u^IlAj . CaIaxIaJIj ^jjIAaII ( ^B 

lx U^xia (jf ^LlU AAj^S . ^j^ixll lAga ^A*J1 (JjUaj ^jla. 

(Jl^ia! <illA Aj£xj Aal (jJa! V ?Aju]j jl AaLx lx eAu-<a£ dul£ Ia] 

leu t^Jfaa (jl ^Ixil j)£xJ s. Qftj . IgJ Aj£xll djlAAjJ j! CalxKlI 

? ( _ 5 i*x !>Ij jljll la-iia* Jjax l$jl AaiB Aiaa J!axj l1jIa.j 111 (_$Ai.j cajl£ Ia] 
£SJ tlA^Aj .\jjLixj£ Aak^Ulj ^jujj]I (JjLklj <iilA (J*ij u' ^ AdSkljllj 

CajuJaj jl tiljlj dljxaa <jl A j£ a ) ^AxiU .^kli JjUaj £jLk, ^jW*i 

A^ jxa ^Ax -jC. L*J^xaa j)l jA£j V Aa£lj .lIijxjjoj 6 0 ^Ai A L_Jjjjxx Ixjuj 

jUjoij ^aa> t-*Kw ^Uu Uujj ^>Xi IxAac- AAL^l^^n Aa^UIl <jx A 1*-3J lx 

. lgjl£Jjxx ^Ic- 


A^XxJlj li^jjj (^Ali jA 6 A^alxil ^jlj Jjli]l ^Ic.jV 1 4(Jlj5kVl <J£ 

ijs-i* \\ jiau lg I^jx A J ^^311 CljUlc.^Vi (j-a lA^lj 

(jxAAxll .l^j o;IjxVI Bertrand Russell Ailalixli 

^j^xj lx (j£» •Lljiy C- r& IxAic. lJ^jxII ^jJajl Ajuiij (j^ 

^j£xJ V l-aj tAaxic i ^ >laJ Aali (Jj-ojoj ^jl Aj V tAB^ix ^jx Aalj (^Jjkxajoll 



jl Aj^U ijLaJ V ^l*il 

^jV (iiiij U (S^J i ^) c ’ l jjLaj (ji (jyM tiiic* 4 o^u*ji ©^A 

SjLutJI ^.le- ff.ljj^ 4 ‘VJ'V i-^a dul£ /jli 4 A_1 a1c- djLc. dluCLll l^JUlAJ AjjLc- 

.A^j^x-a Igjl ^jjJ j$3 cdl^ ilg^a^x-o lS^* 5 V (ji) **> <i 


ilnlilla dllall M^as* 


<jl (Jjiaajls .^i*Jl AjJj.W.aj ^jg&j <jf Ij^c-LoiJ Ua-LuiJ V^-a (J*-^ 
^llxll C- Lalc- ^lacJ (j-ft ACj ■«.>■*! Ub^l Ijjlj A.lu> A^*£ dT^lik liluLo 

^iiiL ^UifrUj . i^JjI^jlI 

dji^xjuill 1 V<jjj ^ j. l n A_pilli ^Lalc^ . (Ja*JI lan*.^ IjS^x-ajli 4A£x!lll 

AjjoaJI *L<u£]! *Uk.j UjjIj a£*£J1 

^j-aljxll £ja LoA^jICj t 

\^\jjj AiLa-SLll Ajj£^ 11 ^jc* Jxu . A^w^l l lg-ilc> 

4A^x£H AuljV^ dllAjjuaaJi (JjIaj (j-a UJ ^^J w ' QjJjLjjjallj t Ajj LixjM I 
Aj^jxII djVJ}tx<all 4x» j a ^ ^ 1»j]^> Lil «ft, Vfrjx a Cliljx-alj^li & LaIcj 

. d)Lu.Mi^ 11 AY< til jLji cJl 


^Ima. (J£ 4 <£x£ 11 ^/LaLui tLxaj e.j.jfaJl eV^A ^ (j^li 

?A£jt5Ll] £t-ik*al Ajj iJSjij ^jl ln<; <aj (Ja t ^ olxll Ax^auV i 's i 

lA^x-aljc. {JU-aj! AjiuSj A£x£l i AoAoS C-L^aj ^Jc- l ^ k Ujl i£^al! 

qa Axja^aII o^A dalLoi l_iA (j^lj ^ A^jHaII 

A_a.j ^gic- AjJaj ^xll A_aLx1jV1 l luSHui ?AJ^3t£l! dlxL^a IjIaI 


I gk JiSj i4j£x£it Caxjjua ^A I^jV AjI^VI Sjaj Igjl l^luLa 4JtaJ! 
i C-U^ajSlIj ^\jxxj < s\l J ^ ^UJI J£ l£1j .(jiapJ 

(jc. ^Aj^JU L-fljpC-Vjj AjI^.] <j-a IjjSuUJ (j] CjLljJaljpij tc-LpiSlj 

£-* (J-aUllI I g &aj < ^U-tfa*-<aikj3 .^a^apfc (jLi ^ JlL V AjUkVl 

c«t.. ±&» mJIuiI £jc- c-u^j ^pill a£ji£JI <juu^j a^LiHaII a. Ilu^V i 

T '.4£jl£L 1I £-u-a (Jap' Jjti2 «ILLa]» <HJ ^jc- 1 -nVi jl IgjSLaj V 

. Igjj^aj I^LjLo jA <jlaJ ^5^ jua^i (JoxmJI ^ji 4Qj<a-v \\ j 

£y* j-iis V 4jl 6Jb£Vi ^ajiaJli 4 4 jI^.VI (jc- ^j^aflu ^aJ <j] lg ‘iSlj 

.A^-LuiaII sLa La! jpj jjl 

(jl ^iLlLluJ V ^1*JI ^»b La 4ij "(Jjag (JIa JSjij jj] 

bU l« i^xi <jl lli^aj tA£ji£]| ^ik^a ^ij I^LijLo aJLsJI ^Lll L . v**^.* 
j»kJI CpLiSI . Ig-SLuU (ji 1 Ijlfr La (j£ oV *(j^ Llaa. jA lfrl*-L«a 

^p4J _jJjaOj .4 judjj ^laJL f^-lsk ^*uJ Aia^pl Jjjpoil _^A 

<jtl£ ^ S^iil oLa JJ JiP SpL*. Jc. JpLaJI Peter Medawar “ jIjIaa 
aJjjuoj g>uol» : Advice to a Young Scientist «L_AJj ^1UJ ^jL-aj» £jlpl 
V LaJlio Ak-alikj (JSj ^jjL-aJ ^jl 4jlg-aj “Gx-Aj^ ^gJj ^llxil lg_j 

UjLla.] ikp cJi^x-Luj jl c_fi^xj ^k]! t^LJjA-adli IjlA L.lllaJJ La c^lliA (j>^3 

4_jLa.yL (_ip*4 V <^4^ aIIuVi (jlj 4 (JLou ^jl jakau ^plli aIIujVI js 
J jlskj Vj ^iuJI IgjaL^paj V «4ijjj 4ilail» ji 4_llu)l Cluui Laj 4 _ia 1*JI 
^1x11 J Vj» "jIjIAa” ppalujJj «.*lg_L3l ^jjoi Igjfr 

^LujVU (jpxTa 4_dj4L>ll ^JjjuuVl ^bkl ^)C ^3 ^jJaua 

La» (jJajO La» t«?c- < _ g _iuu (J£ ijiJ c. CjS» <Jl<a 43^ia-L/|j ^jVi 

vt | 



tAliujSn oJA jLo cLjLLJ liyj! lij Lu) c. liJajj ««VsUaJl 

S^flll a JA 31 l_ijSU Lij ^jl I'ulfv 

I(J1a AlludVl (jJa*J AjLsJ (jc- f-L-JL) ^jjjjklx ^jjAa 

ul.O:vj 1 jLc)) «?g£jJall Ji^a^l La» I ^-31 LU]» 

LaIIc- £^a 1I Ui^ (jl LS^ V Ajl ^ *jaJJ IjA (j-aj YY ««Vuj^a]1 Aaj 

^aiail (jl Ajmij dlS^ll ^.9 c£^pjj Aj ts^ijjj AaIxj LajaLa 4(_gjjjuiA ^Ifrl 

aIIjjoV 1 Jj*aC« ^ ^ Laj 4 A 1 n »V I ^ Ijjl ^jfr AjI^.V I Ja \ > «j V 

. Ia jlLuoJ (ji (_j£-aj is^ 

ciUj t.-£j£ Ajl ^Cj (jj IxjaJ cJj^ (jl ^—*L^ajyi L>^ O^J 

Ajl £_Jo^a ^gi jLutl iAjliil A_la1c. jAjj ^^IaII lAjl ojj^AaII SjLaJI 

(J£ (jl AUxJ Ajl V] .Aj-tajU^aik (_^a\£j ^-aiaJI L—AAaII jyL^\**cl ^n/ilj ^1 
l \di A^JI ^p|jj I^JX&JLA Ajl I» *L> jAlJ I QOjj ^ jAj 4 ^Aj*-11 ^ AMI SaSjaII Ai^Jt-all 

£SLi A-a^-aII AllyiVl ~L» A (j] ^Ljlfl ^)3adjaU La ^jlc^joi Aj£ij 4 ^^^-aLlII 
^A LaS tdllj£ jl£ ^jlj 4 6 JLaj (Jifr ^1 ^mVij ^Jlxll Ja» t^ixil (jdo tfcrffiTi i aJ 

?a1s1uia L ^laajj AjI ^kl 4 oJLa13 £jJciL* (JiiaJil (JAj ?a-^La]l ( ^A Laj 4(Ja*JI 
(J*i]\j <illjA JA ?La AjIc- jpJ A^jj <Ja ^i^yajL jl *Aa.j ^1 (jj^ll ^ cJa 

lSa ?^Llajii (__^)Jaall l^jiaj (jjijl^S L>A^ 4Ax-uJall ^jajl_ja 

^Lallj ^^ajll ^JC. ^a SjJ3Uy<a a]j£ 4 c^llftll ^llxi J-^ La jA ^jLauVI 

Ja ?CaLaU 6^ LaS Ajl ^1 ?A Ajqll {JjljJa ^jOJLJsua Aj£j^ es^' ^>Oi 

oAA ... ?Allalj oLaJI 4 -jjILujI yl ^1 SLs^ C-JjLujI c^lliA 

^^.lWII j cm+\ vzJi\ 



La (jjj aj±XA±i ^Lll jLini jl (j-aj <—ijj*-a (jV^ <lj£J La (jl 

CaxlJa g-jl! SjLoII) material cause <^Lol! <1x11 r^jVl Jlxl! Ajk jllJ 

Ia.^jj S^-sali) formal cause Ajj^-ali <lxljj tg_La 

<jllxll <1x1 Ij t(<£ix£ll ijLjLa <lliJI lL^) efficient cause <lc-lill <1x1 Ij 
< 1x1 Ij .(La i_ya^M cLLba jnc. (j^ilj 4<£*£ll ^,u^» final cause 

.^1x11 (jjUaj J)jLaJjJ ‘Lulxli ^Aj VI t jJLjujjI (Jlc. ^ <xj^)li 

UiU. jjaJL ^Jc. J^» :^IS Austin Farrar “jjli LA^j’ S-^j j 
. ^Ixli <i!HL JjL^ £jLi. iJWaII ILa ^jta. £11 La (J£j .<^)jJaJj ^Jlxll ^ 
(Jill La jj£a 4<ajl^3k. .laJ (JAil ^UlLj t^llxli ^a l<^ 2 k (J^ <ji LaJj 

Ti «.^l& ^V ^^-ailil (jl (JjVL«j iAji^sz tlljl£ La^a t<JC- 


^bl^iSLiU LjC.il La (jiul» I ^)iiSlj]i jA^ 1 ” lJ ^ 1 lillL C-jJ-^a 

(<Jlc Luiikaj «J)j2kjll L_jj|ja. (j-o L_uLa. (J£ £-a (J^txill <j^aJ V ^1x11 (jfj 

^glc» 4 % > <nli <j*a Log! (jAuil V Y °«<-a^a lH^aJ V La tilliA (^jtul)) <JjLcj 

•tpu-V' 


- 4 q!L>^ S$.ia£ -j* ( alxli <JjoUJ Lai Lille Uaj £aju <j| (.1->C. V tillLlj 

o^Uiiij (jfLaj ^Lkl *[)* O* ^Ltl) La Jia ...^jJcajxl V ^lxll» 
,f ' l «.<l (jJajC V ^Lll JajljLal! ^Luaflll Ljjj <*aj£ Li>nj ^j*a LaJ <jL 
4 a i ^ j < ^>1^11 I La ^ 1 Jill 1 La <1UJ| JUiL Lac. JjjLailll ^g_ijCjU La jAj 


(Jj ^ ^aj> <jJ Alia JUxl l^JJlci (j ^all <£a£ 1I ^jj^al ^Igill 


.j!iLi>all Jbc. <£x£j ^A\y fj* J^-JJ IaJIj^jI ^gjlg-iil jUh^II 6jLjC.L 



^LutaJ!» (JjJoflluj 1^1 ^jial 4j-a^3 IgJ diMjl j\j 

«. jLaill <ja Jjjj <Uj£» ^gic. «primeval soup» 


(jia^xil Jjjllij ^Zlll Ajla-j (j£> ^laJl J)~>» j (Jjlll (jl Vj 

(JaIx 1]I jWunj V ^1x11 <jV UkAj ajlaSc-L A-jjdij (_pa9j (jC- v. jallkj 

(JajI LaJj j! tAjllaiAll tgM-a^la. ^gJl Ajj^IaJ “ j.VtCfi” ^j£Jj .Ajla 

IaJaha Mljjj Aa^ ^-43 .JaliJallj c^VS^ 

^Lkj Ijjj (Jjaaj J L_L^)iJI (Ja 3 Vjj ICLsjjJ! ^tij] cs^" <»—ll^£ 

Qjjlill £a Llaaj^ «jluaflll ^ja CJjjj Aaj£» dul£ . dilSjl^w a\1 

ftlakjl ^gi ^LoiAll jaujj q \ (J^aj <• iu£ (Jc-Lauj Ula ISa^aljuJill ^gi 


a <1Luia ^^a IgJ Ij ?^g_ua£kC- 


. Mljaa ^uaSljj ^ja Ajuxj Ia jA IaIaj ^aIxII L_iAAa]I jaAj Ia <j£Llj 
t^LuiiL ^}a2j AiV l_iaaa 1I Jiiij A-i^la- A^aJ A_^Laj Ijjaiia 


verification principle taua Uua AjaI 

(jV -logical-positivism AjilaiAll Aj» ^j3l Aixub ^u-a 

^)Ux]i o»^S .^Ixll qa ^mTuhi jA <jl SjLc 

(_>aj -metascientific «^lxll { jc-» I^aIc- LL^-aj MuM 

(jjfLj <ji !>ls t laaa. ^^aIxII L-iAJuJi ^uVi Mi u!V 

tAjubj Ijij ^aIxII L_iA.1aJU . llLli. ^aIx!! C_iAAa 11 <j£. ^jju ^J^k-adll 


• A JUlflj t._Q 1 . *<**< A A -V ^ l^a^a 


jj-0 AjjLMH ^iIjaII ^j-a j-ijl'kl A >_)Vi ir>J^ * jl ^3 CjliJ oUaJI (jl ^ ^ 

(http://leiwenwu.tripod.com/ 0 uaLia.V' AaUall <Jl£*£l j-a JMj L^jaJ' (JDUil 

y * > o j\y j W AjIc. 4primordials.htm) 




(Jj - ^Ltll AjlA] Qi kul ** „°J W * Cy* jljlda 6 Lh tdllllj 

l&l3j Axilla Cji^lcol (jjiUaJ ^11! elolxli dillj I jV t LaLaJ ^i^xJI 
iAx-aS <jjj IjAxLl A& .(Jxd-a jg l^A ^gk Ajjj^JaJ (jjlll *A ^JlxII <jc< 
^jlaLuiVij t ^jjialjaiV U iJlildVi ^alxllj (Jl»"L*iVl Qc> OJ” 1 

. AjJaSlUail 


AjaJjuull IfrUx^aS (jl JaA^lj (j! Aj V IjljjLa AJldJl dljll <jl <Ji3 O^J 

(jl IjJj All . (Jjj^JULlll {JA Ic-jl £^JUJ fr!>l VLjal ^gk llA&LuU 

Igjfj cA£x£ 1] Igxlwa c_iiui cJiljyjVSil AIfLaj V eAaj ^g-<alxll jdLaoll 
I >r.L 4 Lta'ill &1 a (_j-a Ail ^g.IxJ V dllA /j£k]j .l^jjdAAJ C.jJjuill 111 l dul£j 
. (^3-axll ^jC- <^Jla*JJ AjI ^g. u,j ^-jjJaj-aiL aIj^j ^1 ^JJC. ^ K*oj 

Aj doxiiuga (j-a^- Ljddj LaAjc AJjil La & t^c-pu^sall jA ^£xll (Jj 
^ Jull E ttaj hi! JJ AildaVU 11 a . Jtall flAdU lia c ; ilkl> a£*£1! 

(jxij ^ ^aaa. l^JAjjjua A^xfill CjjUj^q Igjj dill! <jla . Ia^JjoiSj AjSlAn-i* 
Ld ^jl /jdl J 1 ^ ^ ^gJS dl nl \ > i ^JkX*V 1 Ijl^J (jjl IgJ ^ 1 g VljQnJ ^ji ^IxJ 
(Jlxll ^jl ^1 .Vj£ji_<a IAJjUjoSu IjAifr ;^g,<aj% Axoil \g"V4ftd <jjl ^ji ^Ixl 

dA-ajlx-aJ (Jlxll Jjjj A£x£Jl £ n<n (jia^)*! lga>lc.j (jSLlj t ( ji/lC'Yi Ada 


dllj AxIIxaI (Jixll (jc- V (j^J *W^ cJ J - s, jA^l V 

Ada ^gAkd jAj-suall jA ^Itil UJ^J V Ajl .UjLajixAll 

JJaII jlj JaxII ^jC L_aSjJ JiJlil ji GjUIj (j-bjlil jl Lil^-aj V tlULajlxx 

.^jl£^a AJ Axj 


(J!La Aj4^j& ^j-sadjuj Aa^J AjI AiijL (jjda^all ^C -jj LaAlc- i^j aj 

i( j£l\ c 3ld L .'y-“ jlftl ^j-adjoill dill ^jlj cA.^ 5UL IjlilLa AJldJl Ai^lfr 



j] LiA£j JAlllj UJ_>?^ V 

c > ALjj Igic. (jjj Ig-ic* <■ . ij>j (jt ^1*11 (jSLaJ V AiljuuVl 

^llujj <&i <j-a *>1 a jAj 4Cl^Lajla-All f)Auax 

jjc- " jjlu 1$J CllAatJ ©IAj .<Lajj£jj <La^al {Jixll 

(Jiatlij .^iSudl lJjHIj 4 <x-nla]l ujIj£ iLoAL] *&l UUaC-l (jjlHI 

* 

. 1 <ogjK ^ic. lat-Laa> (J.iku (Jjlillj 

?lal j^qj) U djjtbji qs> <j£> :dJJI 

jj.iijj (jjSJI Ajujia jljfcl Jfui ^ ilAA* tklaj (jLi. Ail 

(jC- LlajI (.*1^ \W ^)3-ujl JlSj . IgJ liaJ QjSLII (Jxx_i diUIV! 

^^Ic. cUVl ciiauj t A£Usll t> ji&l <> 

AS2 (UiLaj - * dl^jl ^3 Jpl \ 1 (jl£j .1^1* Aj^aJI 

^slfLa jjjoUII -Ixj fli .Aj3^)aJl L *°j^^ aII jj-a ^)jaal^ (j-* 

.cnjLjajJiuii j^e- <_ic^a 4 limj ^aill C_fil^jmak <jL Jllioc^U 

. IAjjCj i ftlA (J£ (jl^LaVi 4jlc (j 

Ia^ILj oj£a ^j Ljajl <Lii& fkil ^Lai CiVL^ali u ^ (j£]j 

<j| Aiij ^iHuU Q\ 1 Vi^xvj 4^Ull JLa>.i) (jj^ Uj£II Oldit tlaJ La Lut 

^^ic- ^jk\j ^j^aoll I1 a (jt Vj .Allkj <jj£kjl ^ajua 4ij ^Lk-al i^SliA y 
.^illli l^bJjJajJ IVyLaj AjuLoi Ajlkla <k]l*-a 

^JIslSI ^ 4-ijlj <Jtij ^a Uk^Ajj (jl *^JJ^ a£> ojUjuj ^liLa 

La l^Jj ^a AajJiaJl A nvV^H <jc- llul ^Llj S)-a (JjV Lbl^ 



La-lac- Ajl ItSijI (JjaJL , IAjjjaj (_£,1]1 ^A AJVl alA ^ Jjj3 jSjaa^ 
La-lic- l$j£ij tAjc. -V)j3 jIaa (j! ^Jixj 1^3 ej»^_s A£)jl!1 

11] 1*_lL Ai£Jj .<j& L>^b jIjaa (jl ^JJLJ 1^3 j^l jj^aSjj 

£-iaj V * ^J)jS JJaua (J^ <- AjA&Ija C*1^a]| C^3j lilll Aja^^-II 

jiuixi ^l^jv (j^j <ji ^Li l^l^. *i^i ciAj 

AiL/lc- V ^^oll A^L-aiuoL^i ^jjuljill A^^pli .SjLujall <JaC Aiij5> ^iTjjja” 
♦ SjLjjoJI JaC- jwuflil UaLaJ <_fll£ J}\j± 2 >^ I AjIaC. ^£ajj (j-a^joU l$J 

^jjjljill Aa$ 3 <jl 1 j.1aj jja 111 AiSblj .^l^y La ^^ic. (jVI 

“^jj*’ jIjaa ojLaac-l (Jac. A jqft £^)jaj ^5-^^ 

AflxulsJl AjLL Ajic- i Ills LLsa. c-aSL^I (^LiasI j\1 1 

^ajl-aj ^1j tl ^jja” jluirf UILa jla .category mistake Uxk 

. 1 g Ag All CjUJI tf | 11 a liia-L^a Aaj La] dlLill 

(Jajlj ^glll Ajjl jl sx A i.ti’vUl ^Ijill tiA^a (jlj (Jjllll j^ajjlaVI (jli l^Aj 
^JU^' ^vAjua ^gjl t n~s >*ki Jj]Lk ej^.jj /jLajVl (JxaJ lg-3 Hij QjfLlI 
liLi . Ufljluaij ILiA (JIaj (jJajjlsl j& t^LiaJLjjA jl A] ^ajj] V AiaiakJj 

.AJa2la.j AnjudA £a l^J liSj (_]axj ^lll diLilVI (jjj JalaJ VI Ljau 

( t JjA LaIc. ^_jl£j Qjj^JaJ ^ja ^jl laA AjjaLuuV 1 AjjJai]!j 

l^J!)Lk jjA (Ja*j ^gliSl AalVl (jjj jjjAill ^jc. ,^ ^ll£JV , jl 

AiL ^3 . AxJjJall (Jac. ^^l]! agency ^j]Vl *1 a cL)j Ajlfrlillj Aauflall 
a*< 1 \ a .\ La l^jl ^|] ^ 1 ' 1 a ^^r^. l^jk, UU \ ^a ^sLi 1 L>^. ^ ^ A ^*L )' Afijailill 

.AjIVI ^ajua agent L>° 6 W \i*J ^>A^]a ^JjaSJ ^lll AalVl 





Aal» : JL A-ullaJl (3^*ij jj^II i fl>*iVsl LaAic 

(Jj «. l^-ouu-ca (Jc-li <!] dlliA (j-uls <-ljJ . LU^ljSll l&jSk, £jdu Aoll diLoufll 

11 a 1 $ Mm ^131 < 01 L uLx&j ojj) Ig be. AjSj^l A i (ji&* 11 ^ic. 


Aj jlalla ^k S^ill oIa <jc- Michael Poole “ J£iLa” J^4J 


^All llll^Uafill (JOJ ^llaj-a U^ldaJ V ...» : YV aJjAJ ^LujJJj” £_a 

Ljisuj Uua GuJ ^Alio djjjn>^V'lj tCjUlVlj ULbail ^o£j 

V AjiUai<a A L>a i (^f^J * Ijfi lj ^»1 Ujdu jjlSl $. Ijjuj 40 Aj^alLaj 3 --^ JbJaau 

«.Aj ^jLajVl jl <&L (jLajVb IgJ AAvlx. 


AjUaldl S^ill &AA 3^1-^-L dlLdali^ll tlA^J 

LaAjjLS . jUJV I ^aI A^al.lVnul c-LoiJ La Lub AJ jo^du ^u^aJ AaiS 


;^£Ajjja» c_lL^l t^^jJab^ll aLoC <011 ^jJa^a Q>A^ A]Lai 


A-*AS LcoS j^-Laj Lula <01li . tia-a <jl£ ASj «. Aoda^iSl oJ±$l A^.L^j duJ 
^Jl La£ LaLaJ ic-LolSf! ^^jJaLj v—k^aj qa “odor 

^jSij .^^ljaIi c_kj^aj]i ^ u ^jjF 

,Y ^ ilallj '‘*-®“‘ J ^ ij-aaugj Aa^jJ V Ajl ?dib ^Lc. 

Aailj ^ ‘ ‘ jjli 3Luj .<&! ^»AC. d-UJJ Y S^Lxjl &AA Ia5iAj 

^a^.] jA Y$ ‘c£j^l cs^ (jjuI <&1 Uu» :^jl£ 

... dlkll jl c-ldy^l ^ JJ ^ L$\ ^ 7 ^ lA"®^ ^ U^" ^ 

C- luia. LlaAjl c -oaj JA3 1 “ ^-aL-u (jl \ VifuaJj 

(j^ajull Akl LaAic. Ajl Vj .AjaLaa. (. # n^>1^1%. JjjSl ^jl Aljl Vj tA\g > 


- (JoLjgall (jx )j±& |3^3 Aa3 tiJjjj dill 4 IajLucL AjuL^.1 



y \<.^k. JjA^j Ijaj!±Lj 

-la^jj |jUl» Uiii?kA VI^JJ U' S- 1 ^ (J^j 

taSj t^l^jjj S^Ld! <jA (jjSljj ^Lu^ij 4<ajjLakj oJIa Aj3 AsljJj !^L-al <jj£ 

* 

<jj5Lujj «?<LJab ( )ll <^SjV^I*-a ^ Ig-lc- ^jj]) CjIjIAaSI lJu-ssjj AjjjlaJ] 

(j£Llj • (J udlAj <1 <3 l>Ic. V I J J^J (jj c)jSJ (jl <- \X unll (JA 

. <j& L- 4 j_jAj . J1>J! c^ll jl JLj ^aJ 





<- jA~& 4^1 jJLil ^*0^J 4 J 'Jt^^ Aj^Si J^ji»i C-wa-M^J 

t- t- . 

(f - Li °' *) J^JV 

*L^ill ^ j ^ dtol^uJJ L$J|)) Joj&\ 

6jJ3 j-jj j*»JO *0*-^ UywJlJ A-l 

Joj}\ j£lJ fldl jl j£=*j\ *i Uli .jy^&ol\ ^ plxii 

\ ^ |«JjtJ 1 fij iA3 ^wu lii j+m j u 4 ]^ 

Richard Swinburne “<jjjjj_^ J^J 




A \ L 1 Li\ \ \ 


<!]» Vi c“o^V” Aju<a3 ^ 

^1 Sta-L^ (j| pistil <jc. AjiSlla ^j}su (jl V <^1 

i&i jl AJj (Jl^.^j lA.}li<a S^J^S •^-T k ^ 

f ^judl ^^Ic. jAuifln (jc LaJloC- Ijjl j^\ 4,j^)5Lah (Jjuo£J 1 ^^gic- (JJj 

s -» j 

(j^a a^SLall (jjdfilli c_fi^uij . lilfra. ^glc- Jaxil «<&!» La 


V us£f* J u^ c>° U^J tj j fc rfiiil l 

^1 ^gi V (jjl ^g-lx«aj jAj Jl^yi CjV^ cJ-ac, *uL£j 

(jjill .i^S 4 J * (-i- 1 **^ dlUlLi j Lu9 LtixJ C^j^LaiSu 

IfUSL ^j] l^Lx-ai A_i 3VI (j 0 (J tAjjl 

. A_A^_lj V Laj A.Ag&j La tilii ^gi LaJ 4 AjJu ^JaC- CjLax^aJ (J^a-aJS 


^Ixll ajLsb ^1 *Ha 1I J^a-all ^gjqjuball .^Sll <_gic. _^Aj 

Richard Swinburne .^Lajj;” JjiJ < i ^A j Ajj u a ft ll 


iyi» (j^apa^ V ^ ia^V» :Is there a God? c>» Ja» 4jL£ ^ 

. /jV I (_5 *Lv pL 31 lAjjoiiJ ^gjJI ^.LujiiVi Jjjudiu tgJI ;«L—ijja^il 

4 ^joiSj aLlII jjl ^fLjl V Lli . ^_gic. ^AxJi aj^S ^jjuj IgJj 

^l^ia . ^j.ua.qTdl ^^Ac. S;^3 ^ui U1 ^joSlj aJSI ^j^-j (j^apal 

^a^Sj ^AAC. ^Uaj qa ^gjcnlall ^llxli <J La ^JU U1 ^jAJLJ ^ji ^gi A-uaij 


Q^UJ^juj pW"w,'.jj «. U lk\W tillL] ^a&l L. \UHA Jl^XjJ Jlliic.LU IjjB LLU 

inference to the best explanation djl ^ u a iuli <_L-ia3l ^gic- JV ^LuiV 1 




explanatory power of ^1*1\ S;Jal J^aal jA Jk\ jl 

•science 

\\ jLJu aM J Laj ^ l ^ (jt Jj V <^1 4-laaillj 

<j£Jj <Sj Aji\ ^Ic. ^L-aj Lta iMjjdiwij Sijf ojUjC’Ij 

t jjLoiajIl 4_ulSLalj ^x-ajuU La jA aJ^J (jj jOjoiajil (JjAjjA t(ji Ay . l i ^^^Ac- 

jjV S^sil aJA Jj^lj <jl^AJ 4_1 aaV 1 (jaj •OJJC* jl \ja 1& l^LalSU (jl^t £■1JJUJ 

lj^a$ij (jl ^gAc- (jjjj^aJ “ ji£jA JU (jjpj-all i—Aj&ll ^jiaau 

j£i ^1 Ulka t$-Ac. ja*i V 4^1*11 jhAj l^yjiu o^LAc-L ^&1 

Laj^-ia (jAi3jj 4 jV ^biaAj IjAc- ji^jA ul^ t^Alj . ^jbk^a ^jAV 

(j-afr ^gAc> 4—ajlc< Jlxj V La ^Aj . jl—^. ^)£ia (_^1 j\ j^at <J (j^ajj V <& 

. j^all 

:iJj|qiJI alsM\ t^jqjyi 6c dacjllll gji 

Ajjaj s,Lal*Al q pa ^)jj£]l 4-^ylaJ <_£^1 frlc-AVl (j^aaJu (jl 1 n\& 4-jl Vj 
.^gJbiiaAi >!■» 11 4Ac. | ^gAc. V <3*1* (jAaljisl jA ALaJVl (jl jAj VI i^JAll (j-a 
^gAc. jjill f^jaij ajLnC-lj *All ^1 <jl£jjjU Aijl^-a j^l <j! (jjAaixJ ^Aj 
jba tlUajAsl (jl t ACj CjAxj LaAjfr vHaS . ^A*A1 AjlgA IaUx* (^ jTu t i .a (_$1 
aAA c-L)j AaSV! diaaj (jla ca-L-b^jJall eAA i—>Aaj l^Aj (jl 4*taAall (j^aau 
AjtJilall dlLAl (jo%°l gS x A\\ (jlj .<A11 a (j-a (jSLajj (jlj t^L-ibjjJall 

(_^1 aAc- <&1 (Ji.jl :<$Ai LUajial lij V] (_ s -<Afr c-jjLujLj 

^jiajixJ Aiil (jl ^-VyA (_^JJ ^aJ (j^J (_gAfr ^AaAl c_a3jJJjoij cAAsSJ 



4_uiijA (j-a ^j Sw <uj ^ J&. 4an Jill (jjjij ^jc 4Ajf^l <jf Aj V tlj! <^Ll V 
J^c^! <kx>£Xk IaAs^j! j£il! ^aJlc ^ 4 jjj^ Sjlaa. ^AJ 4<j < p k j 4jiulail 
^£1 Ala ^ > /nljal! ^jjjjLaAui^ljlj 4 ^AjLuxkiSUIj t^jjulUa (JjljVi QjJX-nJall 
(jjjjjXa^A l^Jj£ AjjjJ-iwiV I dl^Ua&vll-) Ija.iaj ^A .4-lua X O ♦ ♦ ^a 

4-uuJa]! dLlaxll ClIjAuiij a\aj] ^ V* * <1uj Jljs*. A j±ux Aj 

A Ac- AjA^j ^ (JjuIUp Jl £_^)J - 4 AilaC 4 _la1c dljldj IjVa^j 

0 ^ O 4jj^j t,_ijAa-i 4AJIA A3 ^ 4 ^ y \ ^ ^ O 4jUuall 

c-lij dlclijjl L-jLul^ ^gk 4-LasAiA (Jj^la ^A^IiiJd! 4 j 1J UAuiljJ 

gjlki AAS jAita^U! la! .j-ail!j qUoJ)I\ ^SkA. jjASj ^gkj 4t$JDUa ^^ic 
^kiUuil 4Jaj^ik Jj! ^jAajj 4 ,n.>.«g]l £ jj^,V! (J^aWi 4 cLjj 4-LuiajjaI! 4cluil! 
Cy^ (j* Milesians jjj*d\jal! 4ijuL>lil! jl£ Ia^Aj 4 -Lj^k Jjlj 

.jsijVi *ui*J! 

L^jiSL) i>» ^aI! (.^. j *VA “OV * ^!j^) 

(j-a ^C^L jAj .liCjjJaj-a 4j^lk 4oaAl !a ^4_iilaJ! UfLjj ^gk ^)J-ajj (J* 
dlAakj ^ll! 4j^pal! dlAjidcJl dl^i^. CjWa ^ 4jV^la^aJ A_fljj*-a 4Al 
AAj .aUakIS ^jjJauaV! ^jjialall AlaJI 4_idAs jj£l d»j^)*-a j^A ;4_lalla ^A 
4^J^li :4^fiU L_Luij ^yA\ 4jIc ^a jjual! a^ilu ^aJ! (iljloil! <j! jLil 

Sjju-tfa ^lc <. 1 n *-» 4-gJV! &AA fj\ -olj j^ 4 4lAia !)L ljjl£ 

C-ixjujj . 4 -v 3-> > a a l^Ajjij p! Aj-uj (jjjjjjj'y! 4^Jla :I^J dial L-Jjau^il! 
A-flldl AAj .j^k! j^dj clSjj ff !jj_^> Thracians yap 

dlajo^)! 4 ^a^) 1! ^a A,\ a\j! AjjuoV I j! (JjdJ!j ^jLlIl /_jl£i jJ» lf)^lku 

<jjd ^Lut^.! l^J 4^)iill£ <«]! ^)iil! ^^1V! 



Cjjip* <j $jjji Ciuul oLa J ^$\j Sak Q -aj «.l^luiA.l 

. lg_j I^IaI -jxl u_u-<a^J! JL^Jl ijC' l“laaj Aaljik 

V t \ JjIjaJI) atomist L-g j^L all JJ^' j 

^Juu AjjjIuV^ Aijujlill <1 C-AjlUJJ <lijA L_lic. .^.{J 

JCJJJ (jt U^J» 4_iij (jA jjLLuVi *1*1] 

j] jAaiu^ I jLu) (j£-oJj Ilgic. jJaLudVi ^l*jj ^-oll cA q^i-v ^ Jj^Ia aJi*J 

La ^gil jAijoj CjLaLlc. laaa.>^i IxJJJ J^C-ljj-sali L>° 6 iP G> ^ \* fn 

\<.>\J V 

lIuIS djULaxll <—^-$1^1 *■ , ' > *- Ll l ILAj 

11"^ (Jl\ i4^JVJ c*Uj (J-aC- LfcjGjC-lj V] V La Gili. C5^“ 

r .^Ixil J\j ^LJj\ £ J] 

Aijuila :mji ^Lll ^-alLsiJi ^jjj^qall (joj .ipk^ll (j£L ^ U^ ^] 

^1 Laj^ ^Lu ^1 .tillj (J*a (ja Jljl <j-^3 ^1 <jl ^aVI 

^jjjL <Ljuj jt ^L-LuiU I La qC. 4-131£ CjLajlx-a j3jJJ 

^ jl j-aLil jl /jjoAjoiil jl» l$l <e ^ll SjUt (j-a jLaj 
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*f*(3 ^ * 4-iwJ vL£ ^Lli LLla G-ajj * <<. *UuGl 

j-aillj ^jji-ajulll dJiUcj 4» nLill <ufc Ajjoc- Ljajl (J^J 

^j^alijll ^jL ^LuLoiVI ^gi] LS^ ^G-oj jjl 

jjU (JjGll JjljI La (jSLj .^1 3-a (J^ai^jll jl (J* 


j j^fc j<ji ^jj c£>L3 L-jL atomism «Aj^I» ^^li» ^ 0 

.holism Aji^uil! u&C. .aISLaaj <Lailaj yjLla lljlj j£* ^1 <Haoj 



.(jjjjVl 

3W^ 3» bb ffr^b Ia^Ujc-Ij ^jdA*ia]l£[ 

Yj .ALLa^i AsLa^. A] trill i^Aljjj (jj^^ ^L-a 3^-^ 4JjL 

^1 ,^j- U iiA jJC- eAiJla. S^)Sb9 !_^aj£j aJ ^gjl ibaji Ja^iU ^jl La 
^gj| Jaunj u nml 3^3 La£ 3_?^ CP ^ jty\ \jC.jlj (ji tj^l^vj 

^jLajj 3^ **[£% LP 3 LI Laj . (Jj-aY I 3* A^JY Lj talka l^iuijjJ 

^ J lxLa 3j-^ ji C5^ •(J-ajYjj ^LuJI (jj^ 1 Jikj]l ^QjQ^U 

AaL-aYi ^JlxJl SjjA-a 3^ ^ jj * nAj (JjjjJjIajA 3* (J^ <ix-aj ^111 A^JYi 
A-lLuilalij AxaLlII L_u£J 1 ^J-nat a ^jl AajIa ^ IjJaj l ^jAj <- ^juojj l IaL) ^Ull 
Iajjj ^Luo 3 Jjkiiia ‘Q>^^ Cp 3-Aj^Y! £3^ Aj-«aI ji£jjj 3£>^Vb 

kj Cillaj Ijifai 3 ^]^*]! jl Jj S;UiYi 

Glxi (Jjl ajj 4^JY I (jl Alik LS \c, ^U jAj . Aujj ^11 

/ij AjjjujUI I^Aj LjjlLiJI ^3fc.ljl! -tfdiLj ^^-L-a Yl 3W)^ 

. AjjIx I iujIj Jj J^LaJLi ^jLajYi 3 & ^gkallj ^jj Y ^a^alll 3Aj - A«v j«v > ^ 

.Sj^jY^ L **^ > Uk ' la£ /jjo 11^ ^ ^ A-au^iajl La ^Aj 

J_^Ua1Ij ‘p C>J 

Wemer Jaeger b>?^ ^HJj” 3* -“iw *)b^j S-^J ^ jAj 

«Theogony» «<gJYl jsjjLuiA SJUx^aa ^^Ic. aIaLij ^ c. n*sj 

^ ^t iWH ujcsJI jAj ^Jlxll ^3^* tijlS 3 ]^ * SLjLs (<gJYl 

^JUil 3 k (JxLujI jLaj Logos (jjjjakjill jl <-aK 1L Eros cKij^Yl J\ 

.(jj.'* 1 *'^ _jjkxa 3 ^ ^JtjaiLuj S^A iaaYLliaj 3^^ AjIjj 

^aJlxil (^JLaJI <il)l >lic- 4_^)S3 Sj^3 j! ASlLa] 

iU 



4 ^ilxll <Ja 1J 4 ) 4^_JV 1 Lai . ^j-alail ^j-aajuii 6 ^aL ^ilxll lillj 

^jil ^jjjVI jj^b Sjij dj^ljj ^3j . ..(jJo/tflj jj* jAxH tg^Luia 

QAJ (j£ SjS 6jLuC.lj ^ilxll fljj-lj 

(j a\ ' l<a^jji3 ... * ^xniall 4 ic^. Lai 4 ■» ^>>1 A. 

^ jA Ia£ 4A_3kjta> V 4^ilxli <JaJj ^Sii ^4 I jijfla I ji t nfo 

V «. (_JJj£Sli _^£jul Ajc. c Aja&j <_£.ill < —IjA^vLSI 

JJxL ^jajJ 4il£ ^k jjlfr Ail Cja lU jjjlijj) jl Jisxill ii£UI (_y& 
t{ jin^\ (j^akj 4^4 <jaj .<$JVIj 4&I (j4J JalaJ I Uxx ^ jXiJ ^1 4A^JVI 

t q^-^j . ..iaij Ail ia.jJ» i3j . <jj£ll ialj aJIj jjaI Ai^Ij 

Qji di J)^x^aII J£ ^twjj -Iixj ^Aj ... I^jSLSj l^LSuai AjjUII C-jlajla-All 

A «.i jg>A 


liCjAiajAJ Ljaul (Jj-aJJ jjaC- Llllljll yjlll ^ LajJ CiLal^jjjjj 

.^.UjaVI ^^ic-Vl c-ujuiaII 4First Cause JjV 1 Aixll <dil ^iic.1 ia 9 . liA 


jA liAj .Aalc- Aoixa ^jjSLlli U*J *Ct£^ LS* 4 . ***** 

D p 

Lajp -direct causation S^LaII Aalail Ajajaj jl ;j£aj L 

£ £ * • * f 

secondary Aa^Lill 4alxll liLal Aulxll <Ja Lila ^jjjaa ijixj ^uJaj\ 

cause- s-^uaaII a£^ <j3£j U liAj .Qj£II ^ lU*j (causation 


j ^lc, oAaIxaII a£jLouaI 1 (jj^Il Aa jIsua <ja IgJbjaa cJaltjj ^glill effect 
^Sal (jl (J^aj Aj^jLiII Alkil lIjI^joiAj dul£ ^jU 4iiIIjij . jj^ix-ill Ig jJaxi 
Aalc. Jbuxj ^ill ^laJl V ‘dalallj is^ 




gr* ^ ^^1 9 3j^ 3^ 3^ ^ 3W^ <J lfi*J 

I3fc AjxJ ^)j3l f.^jJa ^Jc- Ajj^C- S^3 i^jl gjj -4la^I x-A fi^)Si 1 ^<a> 

jl£ U fl*l\ 3 ! £*J)1 li du\£ jl l^jV c^lxll sLiu J jUjVI 

J ^yuj±A ^jAx*m 3 '° ajLiJoJ' ^jlj jlajc-Vls -Ixuliui 

**ij Ji3 Aj] Jj tLk. lUc- ^jaj< AjujJ ^ja ^ ^aLy J ^laj 

jA JjjS jojuixk 3 I Ia^Ua AjfiJk. ftAiSC. $ja 1 I 3^1 (jj 3 ^J *<=^ J& 
iS^lLrk oj&sM o3fcj . \jjlg_j AjaIxJI AjVjI^a Jfr ^jJaL Ia l^i 
‘3^ All ^jjjj iA^JVIj <&l (jJJ JjuS 3jl uj »C>L>^ jA 

James Clerk (Jj^juiSLo 3*^ ^^pl ^ jAj 3L9^I jA ^Jjj 

Cavendish e-LjjjAH ^jljJilisl£ J 4 *-* yjL Jc. Js*. Ia-Hc. l^iia. Maxwell 
i^a <-<ulac.» :c1jIaKJI ajiA ^Aj^jujIS Ax^olag j jg uil l Physics laboratory 

\<.lg_j jj^u^ll (J^l <jj\l->^ . l_JI JIac^ 

jjx-til] J£j Ia l_sIijujV| (j-a .laJ ^IxJ! ^cjjIj Ujj-eaJ .Iaj Lo^jc-j 

^3 |j££ Jk lj Ajj^aJl e^A 'jlrv 3)3^1 ^jax-c^UI Jjj , 1 j 

A q]"A a , I I 3j^l pl^l J& lij l »—ixjjgi l ^Uli Axjjdai] Ajjjln.i, »Vl S^iaill 
(j! 3 p ^axj (jf lijjj .SljJ cij^^ ^ V jll 

^ajjli AjiaJI ajjln^ \\ (j^lj .Ajuuij ^sjuiIj (Jj tjllaJI ^j fl ^ ^ga^yi 

^'v.i Cj ^j-o Is^Uaji iAijuilvLalij ^Loixll Q^*-) 3 ^ 
AjaIa. oUai|^ CL 9 ^ Sjlfi-j ^gJI 3 jV ,jft J 6 33 U1 1 

<1^U jLoi jAj IfrjKlxn La^jI CjLaj (j^-aj V 

3 ^ <^J VI t<g-WI Ajjl^ill A-njVJI Ia Jj ^^llijuj 

,aJJ ( xSajj 3jh j <3^ 



(jfr Aa^jld (J *aau (jl U^uJajl 4 tiLLuj ^1*JI Jj.lx UjulSU Lade. 

|)jLaia a^UuC-lj ^pa^iiL JjiaJJ «|jLal» aIIusI *U-aLkj jUaj 

^^al! 4JluibU Jijllj Aaih£i £Ajj u' rfi' C&J *AiaIajil (jC- 

Jl~ Cy^ 



AaaujJal £tdalj ^ajg 4a L 4 w?j jA c. < _ g juj «jaaaaj» ^ja 4 J8,.^ ll 

^ ^j) A ^ l~*Ti a U i^ll AjlAAaSI t. m\ 1 > i'N ^ | 

<J£ uLl^j (J^juiJ «^V£J» jaa qaj 4<L^aalo A^ljI jl 

4 j%$ \a\\ Aalc. (jjUaj ^ L$^ 

Aj» nlnti ^LlSI 4 _iLc ^j-a lloituj Jaaj methodological reductionism 
.ojqaa ac-lfl£ dm I JlSj AJajuiiVl L>^j) 

t # > 

ajL-aaiJ jl 1.1a. a-lax-all j>AIjiall 4.,4 h-»j Jajjam] 4 j t >iljjll Axlll ^-laadj 

^alaxl l jlaaV I ^AiLa ia. . A laJjoUj S^a^^aS AajJabj dsV -lt*-<u Aac- ^.uxallj 


^^a!^ jfLa lAd-saj 4dUaa.!/La]l <j-a jja£ll la.1 LaJUC- Aa£a> ^illl 

ua£!j£ll jL JjSa SlaJj Alaa. ^ lAjj^alklj ^jaull A^pJ Tycho Brahe 

ji-lali Ljpjfio * d (jjiAjoiil £iiaj *^1 1 AjjLdaaj djjjl.la til^aaa 

AaaA ^gic. A lajaiJ jl ^)ia£ Aall (Jj-aj3 b ^j dAj^ .^jLjaajll 


(Jjjjuo^La ^a dlV-A*-* <., K«V) Ij&Aj .AC-U-a AajilaJI 

jda Dirac 4^11 j£j Schrodinger ja-u-ijjd Idaij ^jjlldujij 

^gjuaillj . ^^^jJalajll (JjjjikVl Ida ^)L-aajl ^gAc. Aa^A^xull AlaaVl 
TOE (Theory of Everything) <J^ ‘S^ Ci c3^ ^ jduudl 



A-ijJaljj \)y~a ^gJI (Jj^ajpll Ajc^)J £^3^ 
. liuft £JjVI AjjlmLuiSM Aatulali <jjj3 

CjljlajU David Hilbert Cj^iLa CjLjJbL^ll ^Jlc. jjfc J3j 

(j£xj dlLu-alj^l laJjgUJ <jl jl *■ Ai^V 1 

(J£ jL-oli.! <jx Ajlg ill A_Skp ^*«<aat ^1 ‘Lal.’lVuJ 

^gic- formal statements A jK* 11 1 CjU^jjIaV I j>* ^ diLoJalj^ll 

OLJj^all ,jx Ajg’iix <c>jx%xj J^xjll QA finite set A j^Vi * 4s jx>x AjjA 
jAljiall fjifr JUU Aj^i-x S^3 d±il£, j ^C-lj3j 

«.bottom-up» «AxU-JI ^jiAlixlU ^gVn j AiiS^I (Jjx-aliill qa l-iii» C^bfuJu 
OlxjlaJl <jx AC-J)X>X J] djLuJalj^ll laJjgUJ “C^La” 
dilLuJadllj (jj^ SJJka-x Jc-ljil la3j l^JtJjiaJ <j£xj ^^l Aj ji^ x l l 

^1 Uaik jl 1 .CjlxjUJI lillj «CjW^» ( 3 i > /i‘i <^1 

1 —iaj]l ^3j .Axle. algorithmic n Ajx)jlja. AjIaxj J^aA (j* ^ \ x ^\* . x 

Entscheidungsproblem w jb*H A. l5LL o Aij^xll a]Lxa 3I <JaJ bjj-^ 

jl>J l> «aaikxll *b?>yi lillj JJ^I ciiA 3 0° 


l^-La. (jfLoJ jb^l aJLuix 
jii nn ^iu. 


(jl M (j^ (J^ *>^11 dliaJLj «^3j 
.aU^> ^j£j ^1 ^ui,^-\ ^j£Jj . ujIaj] 


-i&ljiil jl CiljasJl fjA <c. jAy* \*jL algorithm < 0 jjL*&\ ,j-jj-oIS» l_#^>*j ) “t 

• <j-ali. Aa*jJ jJjjU-a^ll 1^-a^lwUj t Cj^ J Sj>1x 3 1 (Ja. lLi UIaC - <jx lAjJC- jl llAj l > n-t 1 1 ^ XJUJ ^^liSl 

^a.jj Ja liiA ^>laj Decision Problem A^ll ^ bIa W 

jU)j Ai mathematicl assertion C-^ 3 ^ JL)^ algorithm A^jjlp- 

/i /Y • Ajc. ^iDaVI t(http://mathworld.wolfram.com/DecisionProblem.html) YV 

(^>M)Y.n 



^i» Kurt Godel dT£” ^jU^dl! dLu^j^l 

Ifrllad jl L 3 .lViL.w 1 dim] 0 ^^ V ^gA! AL-ah d!j ^aJaillj A-dab^l ^jjjjujV! 
On Formally Undecidable Propositions of Principia Mathematica» 
t<aiu-a qxaL qa jm-aS Aiau Aj\ «.and Related Systems 

jV ccAAj . <jV! AjuIjuj ^xjulj UljLa LpJaljj Vj^) *■—Sdkf -As 

l^A “JjjA* (Jjj jia .AqjWi (Jj^luLj “d^iiA” lAxi CujI 

mIuinI I An (JIjVI clH 0 LI^lia 1^)513 Au A! ^jAsIj^)]! 

(j-« Aj^joa dli A*q jI-Via Aji i^a^Sa 1 Vma'nI 

La L-iLutaJi ^iSu <JVclLaV! ^c-ljaj cA-Aui-AI 

iAij Lg ic. I^jIA] q ^ A^pu-a statements dVjl« ^Ic. 

A-i^j^lj ^ ‘ jj U A >/fill 6^A L-S^sUj . <JV-AulV! ^cljSj C-lLaLoudl QA AC-j>1^AI 

. Godel’s First Incompleteness Theorem JLuSVl JjSM “ JjjA’ 

<^3 ^gjaiLoiVl (jluuVI dlA] (Jj Ldaji C. q.lgj “dyAiA” ^laLj^ jSj 

tAli JAj (jl V] - A jK^ <LajIV'iA UjLA&Ij CjLijJaljyLl Aj&Lma 

Second Incompleteness JLaj£V1 ^ Aajlull Ajjylau Ldjl cJ*V 1 
l$Ac. AjA^ll ^ <_gAI AjjjyaAl (j- 6 dm! Aa .Theorem 

4 ^JalA! (jldls A a .-vi A aII AHj ^A AjB!j Ajj3 AjK A A-ajIViai 

V (^ 5 ^! ji^aVI cJ -0 6 *^!j ^a a qj4,T!k.]! AliSa <. Ladd l_jLui^J! ^Ic. <jl^ q \ Ail 
^ic. aj jjAjj ij\ V] 1 v^Saj V 1 g . ^LajjaiA! l^.jlc. AiA^l 0 ^^ 

* (JjAIj ojlpA La ^jAj dLaiutA ^ij j! tAi^V! j > jaIjuj! 

^p.jl! (jjA! ( _ 5 a dLuJaljjlli ^gic- La dslujLuj! dijl£ ^j] 

!(jjJl Ai! j^jA^JJJ j! ^llaiLajJ (_^A! 



frtjjjill aJlc. Freeman Dyson “q^ouIa 
I(J ls LaAic. laJjaiJ C-J^LmU ^ 1*.all lAA (jc. UjUaJ^J Aj]j*aJl 
' '«.Aj]j^l ^j.a>x> (j^a UuIa CAljjJalj^l ^ <J£1! <jl duj| "(JAja.” <jj» 
llil ftAjljll 6jh*A ttilillj . IaAjA^> IgJ 1 A Ao]jjlkVli tAaloj 

^Ujj jA AjjljixVi Ada.jll uj W* <^1 

.cjljj^ail l^jjl^j Sjhc. « c jjjjALi]l ^Lolxii 

Ajjt^a i-Labu ^Aj iAxalaJI AolljlikVl AjA ljAa> ^ A^jj ^LlSI 

lljlijm^ ^_9 Akfi jU — Ig a ^ AjaiLoa^ lg-ji ^Cj — (Jjjji^Ll IxLujLoa. 
©liaLu La <J£ O - ® ja^ (saIc. ja (Jj) <jjfL ^ cJ^ 

(j-a a^jjjJallj tr’V'i^Aj (j] SA^. ^gic. <J£ 4<C.Luali $1^1 Ajuj^AS .AjI^. 1 ^a 
^£1 ^A pLallj . ^Lal£lLa ^IS IAjIA±C-Ij ALal^ll A&LuJI (J-aC- A_iii£ C_jIsUlLu»I 
^ic. Qiauai^Vjj Ajjj£-a AaJjA ^a Aljg >>n *1^ La A^sw-a 

oA^iia ^9 ( ^l!ill AA^yall A .a)- 1 !'iV 1 ^ya t 2 lUAj .oAa. 

.A_pJI Aj\A\ 1 l^jlLai (j-aj 4 (J^ ^Uaill ^9 qjA 

ul)^^ (jLtjj tAja^l«a3l A_ili^lk!>Ll AiLiajj 

AjAjakjli jl AjSkj]jiajV lj n epistemological Aj^x-all jl A^j]jaju*nV I 
jAljIaSI <jl ^jj ^aJI jA ^kjjJijikVIj / 'ontological 


.C.^ JS 


JJuiflJ ^Ic. Cffl] cAiIajIxaIIj a_ijljLAll Aj]V>^VL Jljfc.fVi.ali ) A 

j*aSU e^a.lj A^iaj ^1] (J^-ajU Aaljla^a ^5 ^j^jA (jaj"uii AjI] J^J 

(Ai^lia ia.1 AiL epistemology ^^ji^AUuuVI Webster’s Dictionary Jiui jj <j^IS a_aj*j > ‘l 
.AjJAj AjujjjJ lg i*v.^j AjjAliII As^aII 4jUjJa ^All AAuilftll 

4 AjIAj ^jaL^ll c^All ^ijuilflll Aj^oaII jA ^lc-] ontology jiajV I V * 

jkLuial ^>»i8j V <aI*J 1 ‘‘Ci-fllAJl 4 AI£uA 1 Qfr ^liluiA J_jakjA _jA Lu 



Ajjlli ^a CjLIajU IAjJjuAi (jS-aJ ^jOjoiaI! A-aIIc* 

a AA jji LJJ jajIuuV 1 ^ a . vij 

(Jx-a^lJl Lajlj Cfi^°i «A-aL«Jl ^xjAIAaIL ^g^Hjj Aija^l (JjU-aliiill ^ja IAa3» 
i^ljjjalU *Liaj£]I ^JjujJSU (j^AJ ujUauAll A-jlg-i ^ Ajl ^ . n <JjU LXS^ W^j 

fi 

^Jdij]i ^Acj 4 AjjJ-^Jl $. LaASIj p Li^.V t£\ jAiftlL Ajj02*Ji ft \ jA^.li 

fl*-j ujja!^U1j (brain science ^jlu ^Iaj^M ^Icj <*lia.VL 
AulrpJi c.hsJ)l\ ^Jlc- Francis Crick <jc. -^j 


^klati du^aJI jijLnll Qa ( ^jlg-ill <. . V^g H » (Jo^ ®3 j ^’ cr^ 

u m . r <k ^l^Vi ^ic- ^ ^a $Li^Sn 

^>ja 31 (jl C gS-«^a» :<Jjll 3] S^Iaill a^A £-a (jM^J 

jl (JjjjjLjjall 1 ^ a_j AJaJxuill ^LujjVL S^Sx-aII ^.IjjuiV^ (JLisSH 

<jA AjjjaJ ^13! i^A USja liLj jlj U «.\ g a^ 1j1V)Ia 

4Aja 111I Kj^ h a jj^ 31 j| 4^£j| I^uI^aa !Aja s-Ljoall AJatuu (jc- tiLill 

£yA (. V^li q\ Uiu[3£V tlia»V Aj 3! ^jxloi Uillj t(j\jjVi Aj>3aj 


io^j Laj ua&a La) Ai£k (iijLaill (Jljokl £3^31 ^gi jA l^A 

cjijxJl l^A ^g^ou La ^3] ( Ifrl aSL AJixil LjUa. AJa£>*.j 

AjjLaII AiuJili JlfLil <j;j3l jAj t«physicalism» «A_LLj^^ A^J>ili» 
A^ aj cjUjoiV i JaUi ^jjhj ^}Wi V Sjkill o^A J Vj .materialism 
\j£>Sj ^» : Karl Popper “j^jj Jjl£” jL^l Lo£ tlla. 

K «. CjYjL^ ^ AKn > in ^jIaj V t3^° 


Y » y\ £ Ajk. ^!>LLV1 ^ t (http://www.arab-ency.com/ar/) 

. (JjL (jj-i LiJ^J Ajjtjuaxll AauiaII <_iLiLoC' ^3 LoS Y ^ 



IjUl Michael Polanyi J^jU” cjjjuiLallj ^11*11 U1 ^>*^0 

.CjV la-11 J JjjjSiVl cf^ ly^* u cJy^* »y 

.UJjJallj ^gjhj C5 -ifA *tij A jUr - dsUjluiA c llja^a ^ j£Lij lie L-lllaJ 
^_jjL ^aJ .UJjiall IgUA ^ u^>j ^all ^.laJI ^a^Laajoil ^A ojiaa. (Jji 

tAjuiij ^n^ij V AiV 4L_3jJall ^-Llas ^ AaHjIaII C5 Jc.SM CjIjjIuiaII 
^j a htTi AjIaCj 4«l^jaij £Ay"\» v L_Jjla]l ualljS <jV O^J 

V CT^ c^l AJjAaII Jajlaajj iA^uaij ^u-aJ V A^V t^g-n-all 

S^Ull pLiaj£J1j (jjjjljiS .Aj-alaJI 6^C-1 j3 Lola (J£jj -1 ^judflj 

£Jj-a (jiu UJjjj Ua.jijj^ill Lei tL-JjJali Ig-ia ^luaj ^jll ^laJi 
^A^aJI dll^Lkijj <. t U t i^ AjjjL-ajj L_l^lali ^ jc. Q^Ij^jlaaII (JLeaJij 

^»j£a^o (JJjLaxaII ^. Vig a H j t. ^Jbu AjjLex-ell A joiAi^llj tJJjlflLAll 

^jluuilL ^JIlaa (j£ ^jl ^1 .^jAaII Ja-daaj ^ jjj^u a^HaII (Ja*j 

^j£aj V j^gicVl ^j^olaII ^jjjijia . taua-k-a (JjAxII *A-1a 

^g.lc-1 j^gj^iuiA ^ic* aIaC- ^jj Ia (jl^ Cj]j c£L? JjaL4 ^ja ^JjulU ^ji 

iAjjS L_JjIali i—llljS j£j ^aJ j] LLIaS .^^V) CjUjIuiaII C5 Ic- Ufk AaIxj 

.CjJjIali aIa^jj ^^^aII £tiSji <ja c^Ilj Wj^' 

^ lAjj& <^1 Aa^all ^ . 0 V1 t*L.ll VHo La. jl 

ial^li ^)A aLaLuj ji^ ^jaJL O* Lil$-jj .AJaaJJi 

jfaJI c-I j a j^ j ^Ljjja (ji Uula ^jJaijli .(u£LaIaI jjjjAJjUa ,^^-lc. 

UH 4 A_j^Ui ^gic. pixels Jalij jl) t^^llj 

<ajjo^)a 1I ^-flj^aJi (JlSjoii CjW ^ (il^oaj ^i tljUAli Clua. 

^ja ^Lj ^1 c-Uaj£1Ij ^Li^^ll l^>Llaj L—liuJI cAaAj^all 



1 . aILmiaII d^A £x (_Jxl*_ill IgJ ^ r . j n lx ^-^3^11 

»^A ttlui jJ)l\ ^jx tilli JJ*J q! jAiiS <_£J^ ^ * * * 

t - \\j \xdSUil l <j& IxlxJ l ajdau ^gic-i (_£jJjuiX <jx i-lUa. t -Alajj Luij^aJl 

^j^xj v JaI^ji jV «i g x j .. \fl j *\ j^^ ij c-Ij 3^ u^? 

(^Jjjtxa^jj ^j AiilLi ^j^oau ^Ic-t ^j-Uoix djli ^uAlixJ V] Ajlj 
^jSLlj i^JLxjli CjlXx -ajx ^jjuj dlkj j j ^>faJl Ia! .4u 3L*)1 ( JAiAux ll 

Lkiajl wj 1 ^ jgjflj Axil ^jtj IxAjc«j . \jjUL 1 <Qg ax Lulu V ^jl &$A\ 

t Cj Luju>< al l >!<-- Cjljjixl! ^lilujl lillSLxJ V Clua t <Ju\j j jl iuaxl l <jx aLuAmi 

>0 .1^£Aj il^jl^jix ^jx Ailll AcIjS ^liliail jl 

iA\ \ .Culxjlxxll ( Jxau DNA A-ul^l S^-aII ti.lja <—S^jau lx£j 

<j£xj Ajjjj^ll ftjlxli 6^A <jl AjjuUJjli Sj^ail ^j^Llj .(Jjj-alill qa LiaV 

A jj\ i aX Am\t Ajj^Sxll L 31 qa AlxJuui Ajlc. ^Lr^la tiajjjuj 1 g IjA 1 \ 
(dilx j!*a) dlLuLu L_fljjaJI AixLai ^jJauj .uijja A*Jjl (jx 

(jx 0UJ V ALuLuJI L_LUJJ (j^4j .clAiUjjAl ^u^ll AjlA.ll I g xAASjuU SjAjXX 

. AjIjL/1 c_fljjaJi £ 1 jaj£ 

jjx aIuAjjj Aaj3 j£All Ailluoi dlVlaJI (JA <J£ ^ Ajl <_£jj Iji£Aj 

V ^ic-i uj^au Ixj .AajLui <jx ^gi&l tg-ix <J£ tCubjiuixll 

UUa.! JIL AjlaJI aAA .Aax ^Sfl ^jkxxll ^c. Cu^au Ixx AaK JJLaj 

j£Jj ^jluuxll ^jx «emerge» « C 5 uu» ^ jojaaI I jaIj]=> jj 

j'v "i ^ le. I^xIaAHuiI pLuU (_}j t aJ^juU 1 g ff-LuU « ^UJJ» A xl^ < . >* iL ll 

s* 

/juajLxxa. ( jx CjIaIj t *Vn ^jiu.*)xll /j^ajU^nA (JL-lax 

n ^ ilajol l dllx^i*xll i^ja 4usLiJaj CU^ LaA x ^1 LiJ^ is**^ ^ I^^UujxII 



Jalx qa c-IaII ^k LS lc*')}\ ^ jojulaI I Lijj La£ UiLqj 

(3 ^ S-aj 3 SjauJajl La£ llj^ac. ^JaLi. ^)5iaSI lAfc <jl Vj - {jaaLjjjAifl Sjj 
V5 c_ijjali L-illjI <j>a jiuj V ^ 9_J $ 11 ^5-^ 4-jt&Slj ^lllll 4.iLaC. 

. c- l^Aljj 43lJa]l ^ja 4j>&£ 0jJa ^ g j $ ]| ^<s AjljfLlI ( Jgjjjj 

^ ^)li^jJs <2hjjal ^aSI Jgl!ijjVS Ifrjudu ^Alajuj 

( ^ ^ ^ Li>^ ^ 4*>ita. ^k UU1 I 4aIc« S^jJala-A 

{y* «4iim>a» Ajj^alik ^A jjjji^IU diLaKJI 4-aJlsL>i A_ijl^al <jj JU LoJLic. 
(Jlik^lj Vj 4 1 ^aa qj$j V AjjusaLiJi oAA <j£LSj £ 0J^-**a IaAj - jJI j-UaSJI 
4*l£i> <AAJ-ax 0-al^J 4-aJ>^ Aa^jJalaJl CjIaj 1 *_a 1I ^ 4AauAa CjLaS 

• Microsoft Word J-a 

^jA^I Arthur Peacocke jj;T’ c_jj£ aSj 

^xiAUaj iJjLujll (Jaj ^jgi^Q 4«djLa^Lt^al 1 » ^-jg -jc ^uauli (Jj^*V> jjj» 
l^j (Jaju ( _ g Iill A jiftS I jjjdSu i^kVl Cijl£ j|jj 4»1 jaj^llj c-lj^al! 

uUrJ (uAsj^b <RNA j 4molecular machinery DNA) 4-uj)aJl <WI 

' "* «... CjLa^Lt-All 

<iS>^ DNA -llj 4 jjj- i^l l 0 -®]^ 4j\j£LS 1 <jl ^Lj <ul V] 

(jj}j»^j AjjLali 4-ijudlallj ^jj£jjAALall eLai*JI c^IjIjIb 4«a1Lui^» juaj l^ji 
iAjSjjjI l^_j| <jl Aj Y DNA -SI ^k (AjLajIatAiS <LaLaJI ^ajl > \\ <j1 ^Jc- 

^xSljSj . (JtoJI AajJ^ A^JhJA jjC- 4 J t At \ ejLaSi l^ii.1 

La£ 4<sUaS!j s^LaSI iSy^ ^^ 5 ^ V .0Aialj Saa 



Laj oball AajLUI ClAlJaJl JlinjV ^ l^joiij ^aiaa3 jjA 


.(jj^kl l"N\^^\ ^| J&Z 4AjjIaII CjUjJa^iii aAA c- c-llij .DNA -II l^-iS 
6^_J UixS jjUjbaJQ AiiLLIlj oJ-aII j)l t _ 5 i& Jjlj tA\j A <jl£ Ijj La& Jljjoill Lai 


. 11a. V Jj i«aiSllj Aoj^Ului UaLaJ i aLA a ^-jjJajA «A_i 3 LujVl» appall 


4^ljk;vi 4Jl35iVt jAj vl ,> cJiiii j-jili j\ (jVij 

J^LaLj ^JiLj .Aaa^jljo/i> a jV 1 Adljjoik.VL AL^all Ajjjjj <i*J 
A-Cja-v a V] (JaaI <jj£ll» :JJ3 a.V 1 (3^ l^A VLia 

(DNA .11 ^IjjV Cjljj^La I^juuI 4a£^J1a 11 CjjjJl qa 
J^ oU^. j-vjtl l_uuJI jAj .^IjojLVI AjjI ji A-Aac. DNA -II 


a-a^UJ! «iSj^ji Ijjou1» j\ 4«Ai=kjl!» ji 4«VJ <jaJ» u] 

^gJk JJJ La s^lc- Cil aKII a^A liSAa. jjli Jljii.Vl S^IaaII 

(CjJLII <jA <C-ja^a jj£Jl (jl viLuj . l,g jI& ^uajoc.1 V SjLc< 

L <a j■ ^ (jl La j)^Jj . jLnxilc. (jIjIa^ LaAj .DNA -II (jjt>V^J (Jat&IU ^juuIIj 

CLiJjlAJLJ ^Jj^aJj flxl\ djJL*Jl jjl^JJ ^L2k 4«V] (JAjJ» (3-* djJljC. 

AiLjaj lau Ajua CjJjUxil C5 iUJ Ja : JIjjJIj .^.Jt.nJa jl c^^La M"\xa j)fr 
^a JjilA Ja ?5>Ui sUJlj ujill J£ ja ILa Ja ?aa£ l£Jl ^UKll <iU3 

c^I j^ xjJj j 4 tiljlakjAiaj <JjU^^j lila.Jsij tCajl» I c^Ij^ (jAjbaijJs 

A£^a^a til^luj j)A jj£ 1 ^sljll (_^ OjoiI ti^Jl Ajjk^a^xjjll Ajj^JL 

' A ?«l^jllJaLj Aju^iall Ll^LxII j)A A a-\*/> 


^a Ja ?L-i^xIlj L_±sJll j)A AjjjkAiil jc.L1a1I 




Aj^j! (Ja j! ^aaAlajj ULaj ?^gi*^a ^/U Aju^iC^ Aj^jLuo 

^jlc. \yx-y* jijft/! o* Vj (£& ^ Rembrandt “£^\j±*j jUall 

aJjju^!! ^jC- JjLuulI U^&Aj La lAAj . lAfiA IaI^jj iAL^ jAn ?(jjjLaal! 
<il^Lo)» A^-a (jC £sLuu Ajaiu 3^ L)^ 0)p •W^'ipj 0* 3 ^ 

^jUiuVi £t-o (jl UaJala C-flJ*- 3 C (. «A„n wx*II L£/Lk]| (j* 4 ^ Ac-j^^-a 

(jj ^Ijla n Fraser Watts "o^J JJL>9” jLj! Lo£ ?A jn^c IpLi. <j-a jj5La 

l^LjAstJ 3 ^*^! AjV ^aC- ^ A^ 2 *j AIjAj Ajl jAjj A_uiaj A 1 j^)£ 

jAa. ^1 jjjj V SjUju Ig QrtVi JUc-j «AjUaAa!!» Ain> >>ji C 5 ic. Inj 
L£UJI 3° AAC- dl^LuJ qC* bjiic. dUfot 4 (j± dn)» Jla LaAic. 

.(uul£ll AiUAaj 3® AjjojVI T * <<A.nx<aJt]l 

dn\£ 3 (Jj .AjuAJu Axj ^1 Aliat-a!! AjjJa^al! &AA q \ V} 

l^S^sA ^j! 1 \ '& a \ l a AjV ^UjuLAAj l^Jt t- a tAja-ia^ AjoiAAaI! A_LtAa^ 4 li 

^ya3ln £)^!U ?«AjUaa!!» (3*^° La (jLuoj AjAi&j ?l^a^AJ jl 

.^!a 


Darwin’s ^L '—*j c ' La! ditalAi-al g->aJl *AA Ajuj 

(j^in!! <jl£ I a) La jA Uni A ^iAjjjj ^aII CnLa!! <A ui!i» l Doubt 

j! A^ajS ^1 (JaaIj 3 Ajlc.Ua! 0 ^^ 3 "^ tljUijja. Jac 3 a (_$3I 

T '«. Aj^IAx-aj 


ujAAaI! JLo l^jaiaj ^aAj l^j! jA A^j!_^LjV! A_d]jjk!iU Aaj (^j3! ^)iuuj 

J^a (. John Polkinghome “uj joL^^ LL^” uj cr^ 

A^jjla! dnl£ ^jli .^aV! Aj!^- 3 ^ Ajjlanj!» l^jU Ig I£jjj jl^fiV! 



Ujjfk u 1 (Jj^’L^j LP] 

!>b IjjjIj IajIo U^jjajj 4a2kjji| diUUliij uo^JjIIj JLoaJlj 

CjIa^L j£ili IgiV 4-i£Ai*-il _J*Si lg_jj (Jj ^jj £j Vj .A^ajS 

<\l 1 t U- i l^kljj /^aj V {jlj.1^ LaAj - A-jjLkaj£j^£ A-AJU-eaC. 

(j\j^j j£]j . (jj^LaLa. Vj (jjJ>>aauMa Laul La$3 . C-U-la. ^ 

Ajjj^axJl Abigail dljjLuij ^ u^i Ajudij I ^L^aj ... C- lxaaj 

Cjl£ULujall <J>&C. ^ A-UJC- isjjjj ^] L-.Lp.riJl ^llcj ,4 A a\ 

(JjisojaiJ ILa (j) AajjjaJij .La i^iLa ^qLn La^jc. 4j,u^a»,]l 

YY «.Aj 2 jijxj qa Lla (_>ajlj \ *\ J% i <n (jjSL) 


CIjAj La ^a AjJaSlxa Igjb ujVjL^-a]I (J£ <jj (JjiLj Ai^Hj 

LaLaJ LaAlcj ,Aaj!>Uc.vUI Qa 4jj!)UL*JI JjjJjj l$j) Ll nr\ qa iAajjl 

jl tAjlL^ ialj^j Ajudij ^ijj (j! (Jjt^j (j>a£ Ajaax. 4,AjflC. dlVjta^a 
(_^yi JiU]l ^lAaajoii La <J£ Yr .^-«aj3 jjJu Ajj£Le ^ u-ai 

lgji-a 4»^j]^lajVl 4j]|ji^Vl ls^ ^A^ C '^ JUJ Axaij jA 

U1 JIjiS bj VI iUIjao A]jaj L«ua A^li] Jjxa V 4il JMIl E tuu-VI 

.4 -\j-\ > ,r> AaSI^aaVI o^A (ji 




9pjLXUOJ 



\jm\ j-a 

tAJw« JjoI^A La ^ j jr*-iZO L)^ 4^c> 


.5jjJsi^ *£jJi jjJb ;CU1> ji-t jJw^oa jl 

‘0IsLip , *^-Laj tLLyU ^Lojaail J£j 

tSpinoza (Leibniz j^JLoj^j (Ojl£=u:>j (^k-^jjj 


(Berkeley Jf jij (Locke jJjlj ( 
jjL>vJ ^LwaLuxa AjLJU- 3 L)^ 3 ^ Oj^ cP 

i JU JL ^ \ e ^Jujj 3 ' ^jj * 

<u*ii ^ jjS3l jl ^ ij? <Jj 

e^SlaJl ajjb i^Juij tsjjb^j 

J UjLxf'U 


Keith Ward “a>J d^£” 


(Jo^S OJ> <jl LjblLoi dUuaJI <tX& 

DjI^ jj^ ^ i}^> dj£ y>j *i\ 

(eL^Jd <U-*wLJl 1 cij^iaJi jijjj 

«.(«4juJaJJ i5J\i» jl ®^bj J " 0 - ^ ^ Oj^ 

^Ujjiii ^ Jjjj S)3U. Jc. jjUJt Arno Penzias “^L^u ji)' 



: 4 l&u 3 ill (JiUo 

t cl)La.lLiIlj AliLo <I=k; ^k ^-LuSI Ijdkl CjIjIioJI ^ 

LllUiu^JI f. Ij^aSj <4 d-k ,>>H AiAjI jjUaj ^ic- ^11! ^ixS . Ljajl 

4\ja> 1I -Lmll luaujJij lil U*l£ j» x^all (jUaj Ja*j AuljVl 

t l^A'Tk.'Sk <ULja ^gjii UIxaj 4 .<ja ijjiixj ^111 UJ^ 

n linear scale <^-1^. L?' ljSjJI 

^jk C-ilpJi qa dlj^p t^a^aJl cilia, (ja 4_Aia !)Ij jduh jAilm 

( >juj_ j )]I ^jjuULi ljj| V] Sjl (jc. IajjAj .iijl V AjujoUI 

<jaIHa Ax}$\ jij Jajoijlo £3 ja ^ Y ^logarithmic scale ^aujIc-jIII 
1 g k ju^j ^ali <LalisLjJa3l SJLjJUl .AxjVIj U1 1 g Qj1£j ^x^al\ 

6 linj ^\jt3 ^A Ja ?dL?-^ _jA Laj ?d^^V l ^A La d)^J • dlMI ^ic. U1 
0 jIa 4JnA ^^ic- <iju^dd dj^' 1.1a. 'd)J* AjB^o lHjUjI£ ^ Lot 

?4a C5^ *L1 a 15JI Sj^ai] V^JtJJujl _^aJ C5^ 

d>-a Uja dj^ ^ I>iaj tfiJijjJJi <ll±J)li a 1 a A-=k.ljj dh* ^ 1>^J 

VI d)^ ( ^ .oV^o^UI (ja ^ o bj Cy Ll« u^j ^c-LIla 

d)^®j *diJ^ 11 a L5^ dU J J^>° lP^ d^ La^.c^lunVI ©i^j 

• (jj^W LljIDIc. AjCilL jjc. ^Ic. jj^aJ U1ji*i 

Laj <JaJ^ai) “LlLc-uLI jLuV 1 (j;U AAuiiil Jlajj ^ ^ ^ 

(http://www.uobabylon.edu.iq/uobColeges/lecture. (d 2 - ' ®La JjIIj 

(^jUI) TO© /n /Y t ^Uj Aj 1& ^-MLVI ^ taspx?fid=ll&lcid=35099) 
ej3 (JjIjS A "I iilwuJ *A «a~% > r>ll wjLla^JI ^ L-C jjt- qjXAja * Y Y* 

^!UaV' ^ <(http://en.wikipedia.org/wiki/Logarithmic_scale) ^j^iall AiliiSj ^tijjlj 

Y * ) 0 j\ jy 1 AjIc- 

ill 



aIujV I oJXt> Cibbk^M tUbb JUJI jA U£j 

^ $,bjc. UjI QjSsluu (j> «u3 .£)^ l$iu LaO <■ ftViVi 

> * 

^^jll ^Jjl^JI Sjj^jJallj <iAx-all bj3^3 <a»j bsjj£]» *OJ"^ 

q^jC. Vj <vl£j Xj 4u*_nla A-lLaC- £&» bjj . (jj£ll (_£jLbl tiSjLuJl 

“q^lU^lLuj C-b^Vl jbb' (Jl£ La£ «'>L-ai 1 i>Vn <jl Jbua&j ^1 

.' George Gaylord Simpson 

O^J f ybb**]' ‘UJ^ <£* UJJ^Ai V uiA' dA? 

AjjbjJali c$>^J UJ-^ LS* LaOc.» 1 1 nS Q^juijb 

bjl jl£ (jl£j 4 baJb-al liLa OlLaC ^lill d^JL&ll 4 jSWIIj 

V Paul Davies "jgib Jjj , y a 

V» :!>bb L_jjfb J&J cjljaii (j-a l$J 4-<ui V <-—ijjb lOi £-iiaj 

JUil qa ^j^Oa JJC- (J*3 jy=^a ,jj£ll ^ U-JjaLj <jl jjb-sal 

bjfLlj .A-Ajdaxll <jj£JI b»l^p cs^ ‘Oiajlc. AOa^aj t^tJjbll < ^3 4iO-ia tjJSHI 
<j-aj . r «UA qA O' (J*^4 bl O-aS Jill ...(J-al^Ib ^ (j j)-> <a. Vu > 

jAill j£L jl£ Jac (jjili jS “ j^b” jl (jjj Ua 

bA “ jJab” A ]j£j “Qjjuijb” i&u bUIa Ijia £_bb UOc. 

/j^j lob oi (j^-aj (_^tj bjjjj 4juij Ja 

• jA cJjV^ (^bjjVjj «^jo ^‘Laja bi ^)jaull 

:<sultdG JsJli 6qfiJI fiai AM^dl 

!>la t^g-aLbl \a\ \ jAj^ jjO (ji SjpS 

jAj V) 4^^-IaI! iillw A-iic- ^jL ^y*ibjjVi cJ^^- 

|v.r 



.rational intelligibility of the universe ^£tac. bi^ 
• j jg AiAxli Jijab AaSJ La jA qAxji^\ 13a b>* Albert Einstein ^tLualjl 
. "«^ jg ^ < o Aj| bj^ b^ Ax jA La 

spb Aj^laC' A^aiai bu-^ f 

djUloail ^Ic b^LaJC-l 4_ijl£xj ^ Ail]I ^jl Ji£ja]|j ill (il]3 ^gAi J y ~-»j U 

^jjjLail ^A ^Uii djLojLixll LiJjijA ^gAc. Ajjjoli]I a j\a« I I 

Ivla AjjukiLuil A&ball a^Aj .C-baiai ^aA*Jl Ajui^ cJ^J ‘AjuJyill £y* 

^jl (Ji3 l fru: a b Lxa ^gi cAfhxj (jl V Luj jaSLijIl £^ljjl J£A 
lilSLxl bljac Jub*-1 jjl V blV JjV 1 ^ILoSl ^ Ig-jJajjjj 

^j]l Ajaailj .^jSa dlau j£ Axle- ,^±3 <_£Jl]l ^gjaiLudVl ^aIa-aII .Xwxal 

^_gi bsAala liaU-a Ijjjjua 1$ Ac- ^-SLjJ-ij 3^-^ <Alb U^ ls ^ 

.tillA <jc. Syalc- jip 4 j*j;L»U Aijoilih (jl 

jyp (jJ ^i a l l djjli 3^ CjjjbjC-V \ /^a o-lalj ^^gb^Uail ^AA! A-iil£-aj 
(jxxaAjj . <il£3 ^Lu (jl V 4_uii b_?^ b^ ^ llu-ubU jj^^frAl 
jjix-ai b* fJaxx» S^aill a 3 a Keith Ward (< ^jj bjj£” l ajjaibalt 
La ^gJj bj^' b' lil) Ajc. IjiS j AIjmjLij b^ 3-^ jj^alN 

fcl£31l bK ^a-^Ja J^aj ^Alajj <_£.iLa jjc. 3) iA_La ^*ji jA 

i jLidtijlj tbU^^b^ Ltba ^JLaj (t LbaxJI bJJ^J *Aiublall J 
(iljlj cJ^ 4 Aj 4Jajl£j (Spinoza jjj ln . ^ j tLeibniz 
A^aluba Aajaa. b-^J bb^ bi) ‘Berkeley ‘Locke 

AajaaJ I eL^J ^gi ijibai ^_ii ^Jj *b^^lj b^>^^ 

Ailj Ax*ij V bj^^ b' cs^ Lt-iAa. ijaaji Jiaa ^Jjbj 3>^ 



. °«£jAAajJI IAjLu&Ij ©jSLall &AA IjLlSj i gjjl>\j ^U l-AlaJJ 

^aSI Aja-ulaj jjSJI cd^ <^5^ ^Ajjj J^^ I L^AaSl (^^Ic- ^jlill (JVAlIujVIa 
(J^-wj aJ ^r tULail jA jj£ll z\j)j £y&i l$aLi jac. £^a 


:^Lttll <sui a|Gf£3G| 6ld|lil d^rnlo 

^1 j-a l_i^jljJ» J jj5i>ll ^$2 A_ijl£Laj j-a jjtLudjjl (AAjill (j^AAil Ail 
dAA jc. ejuAaJI Ol^^yL-cu ^Lallj liil A^kjA]) ^ILtll ^2 Ajjl£-aj jl 
(_gjjJajail ^lUil AjSlj £2jj jl jilxluj 6 llaiA. . uAjI Ijjoi jl aj>* a ^AojLLaV I 
... j^j ^ I ^c. JaaJb aJUil j£-aj Vj 4 t iiu u> ^^Aj jal 

jla . LaLaJ Lallkj Lila AjjjlaJI ^ jjjjj Ajps^ A aIa j <_£a! 1 ^UaiSI j£lj 
j^ A-illc. A_ 2 »jA ^uajjij Ajjlai]l lIjIaIui a £■ IjA^I <^ 5 -^ <jA3 Aja-a 

. jiuu ^jialjjaU Li^jAj Ajl2j 1 j£*aj V La jAj t^^jj-hjall ^1U-1I ^olsuull 
.’ ; «liiaj 3 L-a CIuujjjI LaK j^jxJjluIj AS»Ij 3 ^jjll «dja-*-all» ^A cAllj 

AjjAaJ I jj£J| 3 AjiK^1 tjjjjj Ajjlaj (Jlla ja j^ili La£ AAV 

Auil^-aV! oAgJ La jA IAajf IHjAA ^)JJJ La j)£Jj iAjlAAil jC-Aj ^Hl ©AJ^jll 
1-^ iA^ lj ^yol dj LuAa Ljll SAjla _jy* jl (J^-aj Ijjl Vj . A JaAsLj AjUjJa ja 
ja jjjlj.>nj ja A^l jjjIlLtJlj^ ^ I Alai ^j^Ij . l^jlc- LAlIC-I \jj)J IjaIc» 

AjljuiLujVI jjjljill jl C5^ S nJI jj jjljij jjAll (j>» \W Aa^Jajoill Ajla.VI 

A-uAabjll jjjljSlI jl b)fj&l j-a jpJ UjI AAJaLj j^jljS ^ A^jJall 
CjLuAsLjII j-a jJA^ll jl ALLojojV AjjoiJJjll C-jLujjS/I j^J .AJjujLojI jJjIjS 



iLj-aj U;Uk.Ls AlzA\ s-Ulc U)?^» jgfLalj <LU1I 

y (jfe ^ <jL-aVi cLilajVli . <Jj^Ja Cy*j} ^\*1\ ^^ic- Jji 

^jaLLJI (ji !^jl 2 ^)IajJ! <JjiiL La <jj v «.^jlg_l]| ^nJalU j JaLujj 
iSj^ |^)jau]i (Ja*!] dlb^Hid jAjj Iaj^j 4-jjJa lj^Il 

. A AjIax]I djlsLuiaali ^a>jJa ^ ^Jc iSS'^"' 

Eugene UP^ji 4 - 1 ^ 1 * «-lAx-al Ua “ jJab” <jj 

^-ajIaxJI ^jj» ’l_u£ i*, n~s ^ic. Wigner 

^)JjjdSU 1 Al 4 (jjxac- 4j»ji]n]i ^1^ a\cT\ 

<aa-ac ^L^lj CjUjJaU^I ^bJU .\<^M ^jSj . ■ ■ 0 JLk.U 
daLijJalj^)]! jliujlj . 4_ijl jjuIc. Ai^ju<a lA^JJaj ^jl b-^ t \* , O^J ^ w 


V <ALiil Roger Penrose “jjj±* j^jj 

... <j! ^Ic. i. , i» > ^j » : Ig-ic. JSjL tdijJ <a^ 9 ^ (iLSojjjil 

(J >»^ JfL L-jIaju! ^J>a <■—AjlJ.\jH fijlA ,jl 

(ja 6-aa Aj bia .SAiaJl jl£iiVI Vj (3^ jl£iVl 

dlLuajj SLiaJI (^g-b- uluAJ 4_i^lj Qj£j (jl LS^ 4-^b. S«^>2k. 

CiUjJalj^ll jliijVi 3^®^ tyij** 1 *^J^J (j-o Aj V (j^Jj .tuljuir- 

?bbJ . S^Uall oJlA ^luiiJ 4 i^<aj V ^xuij ^IaJ! ^j! b *«g. j 

^»il*Jl ^3 4jjl£-aj V J (jjjg > n^ljJ 

. n « ( aA*JI Aulc. (Lr nj ^111 ^gjoLLuitlll ^jLojVI (j-a <3^- luJaL; 


blajlj ^Ukll jjjl (jaijl lijl Ua Jaa^b \li\ JU 

<jLajVl "U*l| (^^11 ^^juuLuVl J9^11 J) U>laj (jhili n^ljj” 

<jMtfali.j UjL-a (Jj I^A (jj^ *U^V^ 4^JU .^aI*Jl ^ 



LlA £_£All £jL 2I ^Ajll IjjJa^tJ -j 3 |^jl^ 3 ] 

«3LajVl» 3^ VF’J “y^J* *Lj^Ht)” ^ cs^ JL>^ 3*5 oj1 
tjc. (_£^Iaij V ^lail Lmj tt_JjuL^i ^lUi Vj ^.'aVn Vj « C5 ^aC-l tjLajj» 
(jc- (Jx-aiij V (jLajVi ^Jaik-c AjaLuaJJ <j^j . liDLLaj (jl-ajj 

V CiilL jsJi ^Lij 4_l3l!lil "{JjjA.” A^laj *4-l*i*^ S^ljauJi 

.l^aLujjb duxi Ijj V] djlxiJalj^lj Jild q\ i^ 


^gjmSfcll ^ 3* j5^ jA La t£ll jjjJ 45 -^^ <J^ 

f^Luisa a^Luc-L 1 . 1 a. Ill cdyllx A_ 3 ls .^jjjjj AjuJaj ^ili Aj>J^-ijV 1 AjjjsLa-il 
A^,' s iVut.i‘iJ AjjUianU ^3 ^jjdAAjill (J>^ (jbj*^ A_iii£J 

4<jLi Loj l Cj.X\K t<j£lill A_fil£j ».jallll ^^)fkll A^^laU 


tlAflacd ^ L Aju&J A_&1j . i _ s iLsJI ^LaJ^I *^*-^ ‘^lli A_j 3 V La Qlfi- 

induction e^SuujaVt aKux ^^a ©Laj .Ijc- Ljlaajx fjA\ di^. U 3L 

AH^a3 ^gi (j-juUJ V 3jjjL-a "(Jjxj ^-1 <3jjxxll 


tilp A jutaal l lP^j «inductivist turkey.» «[5jaloudl ^jjlJ ‘=^spM» 3 & 

A_j£lj . llajJ ^wlnUrt Ajl gHHuila ( ^LoxwJj^ll J^ 3 ^Uaojtj ^ala j ^^xjj 

^j Lad l tA-ijlj]! i^yA £jaui _^lj iAj 1 ** f a LaJj AixJl AjoAj A^ajlj 

^Li 3* (J^ (^JxajujII (j]» IvLlll <JjA 

lilliA jL Igitj ^ lia& V IJ . i a >joUjuj Igjl ^jjpjJaJ V 


^j^ij t^jLu] (J*i jA <Aj 1& JjjaLllI (j^-aj Ajcnlall ^UadjVi /j-a 

( a^ili (3-* ^Laj . U «^lxll ^JiaSl A_k. ^gic. V 

3l£jl jAj .uniformity of nature A w nlal l CIjIjj S^uu Aall jLL: La IjIIc- 


.^iuii 3 ^ 3 ] 



f\xl\ (jLJ U^j (JJJJ&M (jl LJju6UJ 

^aLui \aa 4.11aJi /jj .wl^l l jlA^I ^gi jtiL^atia jLajj ^\ ^^Ic. {jjlail V 

jl jJauiaj lii! ^ £ju»Ij (jUsu ^^Ic. UajL^ijI ^ 

# 

Aim L m ^3 4.,ny.<a Aiaflj Jdc-» J^LjIs dj jA jj^, l JljSj j . jtHialai M $^3 
J-U*J AuLaj) 6>a3 j* Aj V t(jaJi ^jC-Ju AxJajS Jt <*cj j-a 3**^ 
(j*>Lu>l j*£j V jA^a-iC. jA ASall jx^aicj .AalaxJI ^ lluAjoil UjfLo 
q|j * ^_g_Ail*J\ di^Ji Aj3 Iaj ^ilS Jljj-ajll ^»uj ci>*^ '■^j 

4loshlll o^A l^Ij! (Jjjjj jaoI i.ig^ AjIs LcjS lilujj ^Lujjj ^vWj 

jl <-*1 i^aj 3 .(JjSil LaJS ui jc. jj^xili] ^ a^j Laj clUac. ^gJi i^jj CjIIIU 
Sj^lc. . c^Jj^juill c^ljjjLuij Ladic. A-jSali ^*jJfl ^3 Afidll j* 

3^J 3^ j^ 0*3^ VJ Aj-iill^ 3dlluil JjUj V duli i<iU3 ^gifr 

j ^ al l lj A-a^laJI diVLiaJi ^gjjtAi QrfuJj i ^.'ix^cdl l^_j jLojV|j . 

‘ L tr^ , a > <3P l 5^ Jj3^ ^ j*£j Y ^wishful thinking AjcjJIj £j3Aa 1I 
I.3A jl 6^lia Uijx Uklln^l “cjja” giu-uaijj ' r «.^i*JI jjl*. 

dlVjla-a jLajVI j-a gjjuull ^g^jll J^ail JjJlaJI -ilaJVI diVjla-A jl 

* 

*«. ^g \<<u..n j 4 jfiic. 

«1aa*j j] ?LiL>Uic. ^.J^iu jjfLII liLal jG' AfiJAaJlj 

(ju-ajA UjjS jl (Jj i"V ^l-alc- Ujj£ ^gic. 

^ £ 

xa jl£ U' UJJ^ 3^^^ j^la^alli ^Ajaculal! 4a^\a\lj 

t jjljSjjaj j . jj£i! ^3^3 Ajj\£-aV ^gllaLa jJjuaflJ ^ja^j <1j3 ^gi 


ell*li U jl fjA S! ^su*j Aj 3 jAfljll ja ^jj <jL The American Heritage <3j*j t i 

. A a^lfl.TV ^IiyAJjyl jl (<La.^Jl jtk [<j£| S_JC-JJ 



(J1 (JSc. Ajtjjla Alx-allla (jjUl ^*$-9 4^^*] <j] i (_>*^Lti' U^~ 

l^'jA I Jill (Jiic. Jj V>^J Ia^jUIAj £JJJ ^jl-aJ CltiJaL^Iij <^*£1^11 ^lUtll qa 
<JjJaljj]l CjIj^JsuII (jl lV .^^juiull (jjH! ^J-a ^1 (3^ 

l_a_u.L»j l^J Jl^Jj (Jac, bjjj^a ( _ g ic. AijU*11 AjjJoaII jjjixii \$‘\y **i'i 

Jlxii tilli A m.Vig^a <j\£ ^ |)^La 

Ajjlj^iill (JjLuxiiaJI ^IjJ ^jl» :UjS ILa ^ Jjj Cju£ .lajjJj 

^ail C, Aaj <jj ^>-al jA AJLi 3A]! A-ijJalj^ll CjliDlaJl £-4 j| <( )-«1*jjU 

n 

Jja .j (jj - L . i^Ua^!! jp>.,J.H ^ic. JaljjjVi ILa £-jJaJ ^_jjl CjLijJaljj 

(jajjJ ( jAjJajj ©AA ^.luflj aJI ^ja*j lu>n L5 -ixj ... A-uljJja (jjjiji 

' °«. i g . « -a ^Ull 

(jj^ll AajI^-cJ ^ jtfTmj q )1 U*jju JJlliJl ^jUuVi ^ 

Aj^jjlal 4j! tA-jjll-aYl o«^ (JIjoO 

La JUijI 4xi! <j\i JjlAj .tLLai Ijjij Lai tlAU*-a (.,na*i j Uj^S (ja laaj 
3^ J Ajj 9 A_a-a (illiA (j) <Jj fc<&i ^glc- » LjajaI i <jc. ijj$^ 

Stephen “jiiljA $£*J’ l 5 ^J .^^LujSM l£^1s 11 &;jf* La jA 

Cyyp 3 a “ ul ) \& I* juj 3 ^ a_iajj 11V^ A^Ail ci*^ Hawking 

L-SjAC-l 4^L^I Jh\j q\*J$\ £A AjlLsUj uij^*wallj ^Ju^a-oll Ajt-ala, 

^)1Lj q\ QjJ AjIaj (jiSUi iji u-uu^ajl ^j-a» ^ 

(^Uii Qaj LajS ^jAaJi C5 Jc> gZ ^ ^tajlj .aill 

V 3>^ J (>aj J JjL^ 

n «. l^i-L-aj AjaLlII 0^*^ 



(jLiij 4_Lai*_II jj£aa]| (jjJ Ujxx lilijl (_$jA <ji 1 V^-aj 

^5 CjIUIj S£i3l a^A J\ J. J. Haldane “ j-lljA .g .g” jUil AJj .Q^li 
jl^Vlj olajyi (jc J. J. c. Smart 'CjjLojoi . (Jjj £-a <JjJaLiua 

(j-° <jV)M ^-olxil Qi>g loll <jLuU Lnxa 

^Uaij ^ WTi lg-il LaJj 4«AjJulac-» A,i.u,jj» CjLjaj^ial Cilia. 

qj$]1 ^LajVi 4 _jJu Ljajj (i<A^i 4_ijlLajj 

^3Ju (jjllaJI <dltj (j-aj^II '(jl. jAj (jC* ^ 1 ^ »*L<JaAa <9jla. ajLnC-Li 
l»Uaill I^A (J*-sj La (j\ S^aluLaJil ^IjU.A'i JixjI AiLmxJ 4 _iaL<J1 
jj£]| Jj2k^I CjI^JmiQ illj cJjL-ajVl ^3-cuC-1 ^jC. lii^L tLL—al 1 ^^ 

W «.AjJuJaj 



Cja^a (jL <C-liall ^JUii SJjAC. (j-a 

.Aij^joU tg_J fllui J (j^>0J lijj l^j|j ^j-a <LauCalj 4JLL*. ^^Aj 

1 ^ AjjujLujV 1 UJ^ISjuLoII ^Aa.! ^jV . t_ LojSU ^c,A La ^Aj 

?^A*Ji ^-a V-A liLal (J -0 CL?^ liLa] lAjboilall 

.(Jl^jodl iAA (JLuU ji ^Ha. l. I'aj V \jj\ ^jjSsuxj Aijuj^Lallj c-LolaJi ‘^y^ m ) 

■ mhii (ja t^yA 4 j$ C-JOjuj jjc* diaal] ^^Jul-o V 4jl (jjjJ ^aAj 

A V ^jJalali ^j*a AXuiLai ^\ ^jl LoJ AjI ^9 ^aaJjJ ^A_ylaj 4^-ajj 

.(_£j i-JjfLj . <jj£JI L>° ^j&aJ (j^j L u ^ j^a IAj ,j! 

<a3 (j2u*i :!>Lj13 •&[ Pjj” j]>& E. Tryton 



AjL^YI &1a (jl V] (jl ^^LuiVl Q* ^.ij j& 

s 

JajiLu) ^ju^li (3-® Ajjujj i..-LU*i JC5^] jpml uj (JL?^ 

A_uJ& Cul£ (jli .L^JLLui l^iflA JaiuU AjL ^jJsajYI ^liall 

Jjj duS (Jj£j L®£ tl^ak c—U^C- 4_ij 4c*Ill (jc- Y *Ja3 Mj<o\c- 
Q^jl (J£ ^j^.j ^ ^Ujujj ^( 3 -^ L& (j] l)j*® (j\» 

qC. (, j^j Jjjjaaij ^gifr |Jj,^i-v\l A ^'ytLall ^jLuuVi A_acj (j) ^«• 4_uaij 

. (JlyjJl C-^ 3 

^j-®jjJ “ jii£jl jou” 4^11*3 .Ajuoij ^jiSJ (jl (_£j£ 1 (j ^a Jtjjj 

* j, f 

jAj Y *«.Ajuiill 4* jaVi A_j1aC. ( ^i Aj^L* .lljj ra ^jl£-o^ll ^)x-<ajc.» ^jL 

^jl (JjLa-i ( ^ij l^jjuba C-ldaJI Jaljj» 3_)Sa]l dlA (jiiaj 

CL.U&” £3Ju l-®-® tl^juiaj £-0 A_JaillLa 6^3 .Ajilrk Jaljj (j-® Aj^ii 

iLjjj^a Ljaltlj Igjll £-« <jia3tliJ (jj£ll "(j) LS^l ”*1-15 

^Ac. Uilala (Jja!Lul|» Aj! f^ul-® l^ilc- Ailiaj ^joYI <_)-a3tjj£ 

C5^1 "^Jj” «.Y-»-ai L -UulaII 11a -A2WJ ilj V] jjpl UJi.lxJ {j! L.1 Uu^Il 

UY Jahj A-uJa^Sj AjjJajS q±i qa ^jjal» tAji 

AJflJjl qa Q^ljtakJ jjjlll <jL£^ (jl ^aixj 

Yj l^jaiaj aSjj I^LjLo aJIaJI a <;> <; Vj Yi . Y> «Jx>U ^jjLjiaj Uu^ 

AjJa^SU Y J)U^1 A-A^il <<^^1111 j . t fl jlu3u 

.Aj^LJI Ajjk.tda a-aIc- Aaic, 


jjjlliijul 4^>ia (jl^-ailj (jLa^l jjj jIaj! ^ '. space-time 

t(http://www.britannica.com/EBchecked/topic/ofiViAr/space-time) Aj^Jaj 

ril® j\ jy i < ulc- 



Jffij j^y vft C S*f' L ” u^ ^ 

* 

:^Uli L_ij£j j$i ?(jj£Ji Jla^jj liLal Jljjui (jc. AjUkVI <&QJ V ( aA*JI jl 

A ^ a\ V £ j^-aj S-Lb ^ 5 -lc, Aa1*j (_£*l]l JiUx-Jl C5 -al*Jl ^rgia]l j]» 

(jj£JI l-^Lal (_£j]| jjSL]l «^jj (Jljjai CF 4-A^V! 

?l^_judaj lg La ^IjiVl Sj3 j*a IgJ S-Ix^aJI AjjJajll Ja f^UVl j* 
^^lc- j^.1 jijb ig\ a] Ja ttillj£ jl£ jjj tjiu l^_ji ^»l 

. Yr «?jj*il 

jc> Jl^kj <i! <Jj 4<juiij j]jj jj£]| jl (joul LiA 0jj^jA La JjU 

V» • 4-*--a (_gjaJ *Li] Lg-jULa LLixi jj&ta Jjj JIS Jlij .Ajjlaj jjjla 

.SLpJI (Jjua! jl jjfl!l (Jj^al ^k ^JUflai] (Jjli <^ta> 

% 

S;ljj jj&VI S^ill jl (_£jl C5 il]j Axi^all <j£ij li>Uaj uoaj&l ^ LiU 

* * 6 

\t&& »l£lll j-a Aallc- A^kjAj ^Iajj AjjJaU^ll (jjjljall j<a AX-^xl^o (jl ^A 

/ r «*LiAl 6-iA (J£ jUJ jx 

C-UjuJ^I (Jx-al ^jk AjIj jjfL (jl >l *Jjg^ a jifllj ^aAj Lallc jl C_JJjx]lj 
Jaac-I (jl ^ V;>»j» : l 5_>^ j-a£ j$i .4-iLa.c.yi ^a^&j ujLx&VI (JjjLujI 
*l£ill c-uAj LiA j^a ^^Ic. 6 j!^x. «. Lg jjj>i^ <jl^_j ^ diluik -ij^j (^i 
l$ji I.Va**1» A A jt>iljj]l (j^jljill j>a AX-JX>-^«a 1 ^L>ijl <jj^aiulu]l jfL) j)j^ 
Mill AjC^)11j jj£aG I^A (Ja I^jLjI j>* jxaJJ La] l^laj 4j£i 

?|jU ^ 

^jjjl^fl jl Ajjiaj j)l ^Ix- x La I(JLaUj AjS u^]j£juLa]l ^il^]l I^A (^IjLuojj 
Jx- (^jaaJj dlUpaj Ax-Ll^a C5 lc- (j^jjlS Uj! ^jaII (j-a ?(jj£J| Jo^jJ 




AJJ.ll liili (Jxij La o jlc. Lj] (Jj 4 A j» i.Lall jfrljllll l A uJraLj 

4-ijjuj.j <jl AjL a^xj V cJ j - ca j^ La (jl V] .aJaL* 

^gSl! L-a*J! (j5Llj <> j»ijLii Ai^p. v. Aj^aJ (j! IgjfLaj LK>P • <i Ls J ^ 

LjC.LuJJ ^jjjljall .(jjjijiil V *^£11 La t ^A jJjLlili L-1C-V Lg_l LLouU 

^)j-ajc. (JiSUjud^H ^gi S^l A£^i. ^LoiaI A_laJ^ ^jujJ ^glfr 

. lg_i (jLjVl (jc- LLaL tS^ll (ilj^au (jc- o^lc- 1$i£ij .(^g-Sajla* 

William Paley fulj” ^uu <jxj ^ ^ J13 ^j 

^gic^ tal* ^ <JL .las .^naull LI LW' u] i .JJ^'’^ 

I La jl l^Jalillj -jljLjd^Jl Jajg )j 4r*lui ^glc jpc. 

^-Lj ^jjuj Lnbjj.ll aJu ^gjll Ax-LiJI (j\ flc* jl \)±& AjLa J» AjjjxILui 
i t in ,>1 oil AjL (jjjli (jjl i.-.L^aj <jl (^*-1 Ajjj a! 1 Ajcnlall 

^jjuj JLoj v A_jV c!>lC'li (jjjlalli JUillj 

^UajJI (JSuoij A_jV Sj5 Ajj .Aj tfl3j (J&lAll <_£ill C-J^LjjVI 

LaA^lSj tS^all &1A (jjl !iA QjJj .aJ taSj S^&ll <jlii i-fl^nnTi 

. ,f0 «^ ( ^gjai V A JujflJ ^Aj Lu*jj ci*^J V Lj^jIaIIS 




Y = ) + ) JaJjuall ^gjljjiaJI 1 ‘ljaK* a A_ji (JjLju ^ill ^JL-11 ^ 

A_ilLa ^lli* (^1 ^ IjJ Aj! ^^aSIj . e-(^-£} ^L ISL^Ua! dlL 

) * * * ^aj A-na. ) * * * di&Jjl jla .^gi^-a-d! ^gjLjjak. 

^gi ^gjjljau)! Y ♦ * * tilLo! jV! ^gj! Ijaialja rjj.Luj c_jLjj^J! 

c-jLii^J! (JAjIjS Cji^jjj ^gjuoiL Lliill ^ (Jijja! (^\ ^-^jl ^1 . Li ni l 

Ajgjjil^ll A^uolall ^jj .jj^U \ ^JlaLoiS ^gi Vljjal j^j3 

^llc. jA SLaJlj L . 'y^ AiiJaL^ll jjjjl^il! L n.Tk AjajL-all 



4 LiaIc. VUih AjI C. Uallal (jjj (JUa. Ajl L.ftuAal Ailij) 3 n " <k<a Jtp. 

3^)11 Ji V] • £^g-d (_^l AikjJ V 3^b^b (JdLjJsijlli . ^Ltll ^jaiV 

Yjj) LudLl jAjU Lo J^d ^a£]I dlld ^loJJ <AI]a £-0 IgjL 

(JIj^juj Ajic. 3 aA,ud (^Ail (JjAjII (Jl-oWVI 3 ' 0 (? 3 ^j ^jjiji^aSl eAA IaLoS 

«?^Lk ^Jj 4 jI ^l» : liuT jjS.Ju]l j^YI 6< 0li£jA 

cillill ^Ic. ^^^jouajj-a (j* j&x j 3 ill Allan Sandage “^jAjLoj 3II” jj 
Crafoord A 3 L£ quasars ^aall oLuil c IbauSLaj tdjjA^Jl 

^gic. AjLa^M 3I 33 tiLi 3^ ojjLojj Y cdiili 3 Jjjj aIaLl-oII 

3* Lud lA$i* ^Usu (jj^ Cj\ Ax^>>^11 3 a Ajl (_£jl» idsLuVlj (AHa 

(jJaxlc- (Jjj-o^ 3*1 ^gJ AjuaiilU A&lj . ^Jai-o Ijllq A^Slj 3 '° V . ^gjAajall 
YAj ^.^-Aa AikjJ IaLaI Ajl^j iA^a.j]l a»^a-*-o Aj£ij 

n «.^Ax]! 


dul£ IaI Lo 3^ ajDoIaII a^IaII (3® ^ .afo%j 3 j^ 3^ 

Jad^ J&J • 3&1I £LJjti] A£>AA-i-oA I 3^YI lAA (J£judj «Y ^1 AjIAj 3j£A 1 
^-3 tAjlAj 3ySIl 3^J 3 ] AjY iA-dlgdll A jjflAiII Ajt-uIaJ Aalxllall (_JjLuj-oilj 

^ lx a Y AjakjU AjALo Aiiisk -3 ?-a AjU (Jjall 3-^J ^A 

. Lulgd (JajI (j»J 3*3 j$a aJ cdj\£ 3] 3^j *W^ 


3 j^I 3 I 3>^*-^ c^b ^ ^b ^ 1 3* C - L ^>^ a j* 

3j£ Jj£j^ 3^^^ 3^ Aa3 Lai .^ V liLaJ oA^a^-o SaLo 3 * UJ^i 




Cj Ux ula J q\ AaJ <J^>^ (j>a <J^“ *(^1)^ 

^iwij (jj£Jl q\ (_y*j^ 4 <LiJuij^j^Jl (jj£ll A-Luiia (JL* 4Apali 

(J^ial Sjd9 ^ic* 4* jiloll ^tLi 1)^^ 4_Jboij 4_jlg-j Sjjj^ia i—iliia. ^ 

.^jjllwall LlAjjjL^ tatrJ ^taj 4 1>^ 


^Jai. 4>»jli J JiAa Q*}} (Ji^V^ <-^ !i^ O' 

J-iC- S^jaiil oOfc Jjjad -iSj .<Ull jA 4jjJla> |jlj 4jl l^ialj .4jJ«2u 4i 

6^A Cj^Luj Jlij Jj^^M 1-ajJj L^J^l^ji (J ^lllajat& l JHO jSLslH Ojj ^ 

.6^0 £_£Aa ^glc- 4-a.LuJ! o^Iajll 


jl Odlali ^ (Jjta. 0^ jjAaJl (j-aj 

La J ^Ic. A-JajuijVI 4^.i,,n.lflH £-a ^yj^Lall L-llj^ll v—i3j-a ^IL^aJ 

^jj Jt9j . 4jLaxJ J^alj La-a jp£ll *2_j3kjilj (Ja-slIj 4 4j|^j ^9 4 4AiiaJi 

USjj -O^ ^ (_>*ulj «0*>^ £>a» t3^“ ^ 0^ ^ISiC-Vl ^ (jAi jnlnuiC .1 


JlSj .<&\ ^gi c. ^-aJJU O 1 * ^*J.U (jlaO C5^ 

<jt£ lj] la ^LUall jl£aVl ,> ebu J J jVn i n Ail L»jJ 

.AJ± a] ji 4>J ^1 0^-V 1 O 1 ^ V] -V f l tij! jjill 


Ujac. ^Uhll ^g-aiatil jA-aaO jj* J±& ^gi 4ji V] 

Cja UJ^ 0^ ^iSSc-Vl Jj li>AC. jiall Jj^j lPj^J 

S^ill d^A djijlJ ^jjic- ^juitill (3)^^ L AkAfljla (j-aj .<£.LauIj 6>aC. 
^jV tdlij 1 ^£jajLu di-iaa Igi] SJujjOA JajXjJal 



jjL-ail c-jpJn.ll ^ red-shifti C 5 ^ JjVaII 

cosmic microwave Ajjj^Si &j)x j^all <L=kj-oll j tSAaxjll dil^a-All qa 
^Uli ^rA^ojll <c.Lu-n <. 1 * 1*11 djAli ISaaIjjaIIj 4background 



jLajjVi ^A^aj ^jjpUJilA <.Loi*l! (J*j1 <j\ j^Aj (jf V <jl Vj 

jjj 3 1 ^Jl ^tjjjVI S^Ual I dj^Uri^ili (j>m j t LLui 3 .^uSll 

AA-oj ^jl d>° IjjA^ l kiuj^i La Ljajl CluA£-uLo Lo-cj . <l^£u!iiA a Ac. 

Sj3 Aj^kj AjIUu^i Vjj-uj £j)JaJ La-o 4 ^j£I Ajl jAjj 

_ > 

.4-uAtaJl (jj^Lt-o ola-jl ^ jj-oU jjVI c_ijxj ^ 

c, t \x L AiioL^-allj <.1*1*11 ijl axj IaUjjj ^ull AjjLaJI <Ajoilail ^jl 

c5 ic- LfSlj Ud*j Engels "jlaJj” 3^ •'MaJI ^$jbl*-o Ij$a 
uj Aja.j -0 ^11*11 ^ ^Jlxll Jill 3^ cJa» <L-all lL>1a LLjaall 

Ija£I d>^ . o±j^^* * (_5^j Jljp*ll 1 a& i^jc* <i-L>bli diLL^j 

jl (J^3l?^ ^ J b“*J^ ^ o*j ^aniLd! CS^ ^lAj^ 
AjjIjS/1 J bb ^ Lot .A-ilb-oll AJ-ydall j$jmla ■ • ■ ^>^L 

^cjjfsjA dj^fbu ^l±Uj . Y/v «<jjLoIl <^M\ ^jjIa-o C djJ) A ^L AjuulaJ] 


AjIa.j-4 l 1 'tj'v 'i p bjadl ^ ^ Lo-lixi . p j ^jai]l .lau ^ij jjjJoJ ^Sia ^djaju&a X \ 

AjLsl^j JiAaJJ tUc. ^i.iL>]l OxIlj LaAic-j .bllieshifted (JjijVt jaJ ^|)jj 3 JjAij t^ajjjJail 

(http://coolcosmos.ipac.caItech.edu/redshifted j] JjSuj 

j ) jy 'i aJc. 4cosmic_classroom/cosmic_reference/redshift.html) 



(Jaaj Laj; ^AjIaj <j-a^ (jl QJl 2 ^ V (jjj;ii£i!» aylaj 


Y \<.^jyi ^Jaja l^jlJa ^ 


£ i -A A AT) Arthur Eddington “(jjiaJLuJ jjj(” j;U*J I c&ljl 
^Uajil AjIaj iUjlill bjL all jli 4UixttIa» Alx3 Jj ^jl£ ^aII 

(JjJb ^l-a-il (J*-^ CS^ji ■ * * jljLajuuiU Ajt-nJai] ^LaJI 

a^A j\yiAjji^\j <jx>^l a£jLuj A9j r, «.l^J 

iBondi “^$Ajjj” <Gold L>* ^La c 

steady- AojI^I A1UJI ujL^aj (j-a A-LiLu> Narlikar “ jlSJjlj” 4Hoyle "Jjja” 

>> % ^ £ fi 

jl^aluiL £cHi dijl£ ajUdlj tV)» Jja^a Cl£l\ qLi JjSj ^\ state theories 
AjI& (jA*-a ^*pUi ^£u)i\ <JAslaj .AHjIj ^AaIaII Qj£JI Ailj^ ^gJfr Jalaadl 
La jAj .AiUJ jULa ^jujC- (JS ^ 4 -lx£*a jo-a <j£kl aA^lj ajj (JjLu eJaili 
.Aja^vLall ^J^Ia Z. I Aj^jsull ^Ljaa.j Ail VuJ tAiAjuailj ‘nrj 

Ajc-j^jujVI a_s-oA*J 1 ^LaiiAl jIjI (_^|)ll Iaa *L)j »^ b Lai 

John “ qj 2 ^' j^^ii ( _ 5 -a 1*JI c-ijl£JI jLi>l Llua. n j iTn‘i ALal^ll 

Cnjou^l “^Ajjj” j-a “J^” ^gill Aljlill Altai! Aj^iaj <j! Gribbin 

AjIaj IAjjju JA\ AjjjA!>U1j 4 jQmUll ClL>l^j>La]l tg-Aaj <j-a jJJ^l! 
• AjIAaII aAA (_Jjjjola 1I tall jl p.^g-uil ^jc- (Jl^juil LaJjuj'i/j 4 ^jj£JI 


jjjail a)jLa AjIajII aj£a 'jjAau (jail! (jJ>a.V! ^Lolxil jjALLa (j-aj 

Sah aJu^a* JjjLai JLP^° J^J John Maddox “^j^j^La 

Lila» ^^ifr I^jV «aj-alL AJ^jLa j;iC.» AjIa^I a(jl 

La-aj - n «r>alj |3_>f>a» 3^^ Li> ^**13 «^-^LiJ 



(_>oLaJl clD^ is^ u J ~' m o' A_J^2k_ulII ^CrAj 

jlSaV' tjlajxjLl ^jj^L*]' C5^ Laiu tAlllj oWy' ^ 

(J£jklj La ^Aj ilb |jLajV' A^jiU-a ^c-Aj I^JsY A_ajtLall AjIaaI! (jc> A_ud*Ji 

, jLajYl Iaa C5 o a a^I IAjA^j 


(1)' 4 ^jja^jjLa jn^y*ai ^ j^J\ C-ljlak. ojLujY' <j-« Aj Yj 

(jj^LjJ Y ftAli-a JjlLkj UJ^^i ^LaLdlji tillljY Aa^^ali Aaill 
<5*1*3 J VI . jtilvYJ l^C-Ljaki ^j^aJ Cji^ilj AjiJ l^Aj-d 

jjl AjJjuJ AjiAiJI 'bfial OC^AC. <ji (Jj . aISl^Y' Uauk (JAJJ “^^jALa” 

'AAj tAj'Aj Aja^ UjbfLll A-aASJ La£ ^^alaJl ^A^ajll 

a^yi aJIaIi ^ su^i Aifti J vj “.^jALa” Aj <*_A^)J ^1 La jA 


Aj^JI AjAL*. UjL£&! "njj^a ^ space-time singularity <jl£-ajll j*Ala ^ 

^Aj .Ajj\j£J| Ajij^)li AAajAsJJ ^£a!I ^Jai j\\ f- j^V^ l A^Jp Ia^iC-j SyuO-<all 

I ^Aib Y AjY ^g-aic. jjp' <^a]' ^Laj^aoll <jL aAj 11]| A-afrjll ijl ^^Aaj La 

^iaJI AojJa^fii (jl A^oAj ^Ixll OijjI Aafr .AiSlj A ^1 viA^i \ aJjIs d 


.jUi*3U aL\S 


:4|laill dloAi 

. IgJ A=k. v Ajylij djbj» jhO ^a Aj'AjJi' ^yjJa^a La c^ljAj <jl Aj Y 
(j\& t«standard model» « cj juAja!' £-Ajaj]I» A_ilc. L^ 3 * ^ ls^ 0 
^LidV' iS cs^-^® C5^J a^alikjOill ^ Aj'ajII uj^ 

(Jyaj . l^jljjSxj djljAJl tiljloj l Ol^-ijjI ^£j\ A jjlA'i Clix-daj t AjAIxLo 



f Jo Jo J^j J Lalo <■ t \>J Ajl Qjljjll ciL 

AxKj 4(jJ]l Jjaj J A-uUM <jx cja Jji AjujJ jx JLxOJ Ja <^-<^1 
ij*j» ^jxIj csAi ; 1glj Va Jxj V Syu^a A-iix) J 3 J*J «A3a» 

.lajj uaa *,**...*» ^) A-u\j £r ~^ * cijLuu Planck time «<ii£b 
ijlaj jJJxJ lx ^Aj ^AjJjtJI Ax!>lx]lj ^Jaxxall -lalpl q±1 jpx-a £\ 
A-JjuiljxV 1 6 j£l11Ij .ujlAal Qja lg j 3 £ii La ^nxJ 1 n^xj A-iix) Sjo 3 jiu-al 
^jOj Ajjjij ^)AO AaLoix Lx!ia Jiajj J n^ill AjALiIa ^LlixVI ^Juix Jo Ajl 
Heisenberg’s uncertainty Jull Lapa *ji£ll Aa^Jala 

jLa (j^Lpll aLUII CjLx£] 1 Ji AjAaj Jo US^jS! l»ia ^jJaj jAj .principle 

Lj 3J^a A_pj.lax l o^*\Ci IjA jjj-aj . LgjLjJxj AjjIII dllxjjuiaII AfJ^ ^jJaj 


( (jjxx ^^xSi diJla gjij AallxJal jflJJ ^Jaluij Ujl ^jx ^iJUa . A^laliJi Jo 
.A3Ju a-la-laj Lli£xJ LLa tdlxajjaJi JlaV ls C>\ju^\ JaUxill (J^axjJal Jja 

AaaJlj . Ia jxo (j£xJ V c_lljld]i ^jx AJlaj JJxll Aj ^jolLj lx] Jaj cdllj 

; 

J JJ UJ^ JJ^ ^ Jo Jll 

.fluctuation in a quantum vacuum rr LS -*£ J £>Aj 


aJJ lx J jLax J cHartle Jj;La £a 'jjlailL £cJu£jA ^a-AjL-a Jl3 j 
^»jjx Jo (JaLaj JLiaII aI£jx Ji (jjil LjjJaLjj Laljxj tljaj ©Jail ©1 a 


JJ11 AalaJI Jjj AjJ JLaj ^111 «imaginary time» r£ « Jiaoll (>JI» 
11 a Juj V Aj£Jj . JlaJl aILxx Juj Qxj t singularities Aj^JjVI 
(jx jJi3 Jo ^Jajj jjjujlioll eAA ^jl (jo JaiSl .lilll 

J-aVl aILuiaj J ^ 'j-AJ ^jx sLxij JjJlli i^jaxalll 


- ^a£J 1 ^ 1 J 1 j^*-aA ^jO JUajj lolxajj frLJl ajjA 




ii& ^fLskJ Jili U» ^jC. v^ \\y\ V 4ii tilli (jx ^A^ij 

i ^.jla 0 jj£jA <_aj 4 *j treal time diijll ( _ya j.wvvj Lai 

iia> (jj^j Jiji Jc. *1 j^£li t JjlaJi Cliijli J» 

. r °«A T iAl*Ji Qijljili <Jxfr ^_fiS jIj Cn^ (jl£xjll 

jL (Jjslij • ^ (jjSJi (ji ^Jc< ( 3 ^*i tilii^S (jxj 

c J * 

lAjbj&lj £* iLxll JjjSll jl lx£ IxlxJ (jxaSllix (J^S 4jii ^joiSJ (j_^£li 

CJiiiji 6(jj£ll (jC lili^JLx dliliji lxl£j • 0 wajx ^)JC» ^gixx !>Lj Ajilx <jh£^ 
^jn'.o'i (JjJaSl IAjIjjcIj ^a^iJ (jj£li ^xnn ^j 4_}2i.li-Ax 

S)jUj jSlill Charles Townes “jjjti jljLij” JjLj -uj^ ^ J 
c-flLij£V ^-A-alij maser jjjxli 4iLia£V i H1 £ <jum t Lj^i J <Jjjj 
A^jSlj (jx dliu^p (jj 4 jL?J UJ^ (JJilijj (J^-a^i (jC. (Jlj^uili >j\ (j£jt» i jj^Ili 
jpajij . Jj^tLx ji Jj.3 Jj-Jujjj Ji <L^.LaJL> (jxjf 4<iHilj .Aaa 1 & Jaj 

TV * i ♦ 

. aJJl ^j^JtxJ 

:6c|SJI c&iioll lQiiiD.ll 


jjSiiSI J e;jJ LjiiaJ J J] J^aah £^jj 

ijjiaih 4jlx& iioj (ji «Cu£x (jjli <J 4"\ua (jJajVl (ji <Ci^Uali 

4jit*Jl cjlljli A^.i ^pajVi (ji Sjs ^)Laoji Jj Cjii Jill (jJajV i 4-ixAl (jx 

<jjjjiaJi gjvi i^i j jii Aj^ixii (_>«jxAii (jA^j tills j jj-^ jii 
S^xli (ji SiixJxli £)\fii\ <Jaij (j^ixjxli L kjjJaJ liAj .Ajjlc. S^a-xl 
j^ili ii& Jc. nlali ig x%% J (jiajVi j xjJajj .AjiUJi (jij^S/i i^.i J 

.(jjjijUx ^axulj tiU^i t-ijxj 



lfu £juaj IjuaII ILa ^ diaJl diVl^A ^ja l«li& ^jl VJ 

^nhll ^Ujjall qa UaujJj LoUJ aIaAaII -^all 

1 liu/i AJajjU^iA)) jl AjjljILa AjjjjLudVi LSj^ L^ ^Jc-J 

qa (jSLaj ^ (_>jjIxjja.j ■ Vft» <aj (JaAa ^gic- «fine-tuned» «LajB.} 

AjjuoLuiVI duljjll <ja J LlA^jLH cIujjI ^ij .dU^kJi {jLjajA,! 

Ji-Iaj J^xaJ Sjj <^5 AiUali CjIjjJjuoaj U.ij tAji_ula]| 

V tliila f^nau du.i^.1 (jli .aLiaJJ AjjujUa]! AJaj u>ia\ 1 ^jalL ja 

duljjlli . Lg-aC-J jjC. SUaAl Lplx-a £LM*aJ ilgda (Jj\ j£jj 

^)Jaj A^a»j (j-o fyUnBJ i—lllaJJ La j& JaijJall I^Aj AJa^JjJa a 

(jl Vj LiI^a,.) V (JLaJI Ajt-uJaJ Uil .^j^aIIj ^LaLtil <jA 

LajB Cljli^la.VU liIC j ^a ^jVI ^5^ *La]*Jl AjI] (Jj^sjJ La jjdj 
l^.jlc. ^j£j diLjbjjpaVl A^*-a Jja*. iUulj JLaJI jA Ld t^lu 

V c-LalxJli i \ t^ys&ji AjlLaJ^lj liiCjj JaJjJali diLLua^. 

JI 2 J ojLjg&lj AaI^I duj 3^*^ JafJaJI <ji • ^Lg-ill 3^ 3$C>.li 

.aIjaVI (j-a*j (JjLmla .IjL^ IaLuaI 3^-LuG ^la^Xa 


3° e^alj A_ia£ 1 . ^^Ic- SLaJI 

^j^Ia diljjJ ^LaJul ji ^jjIa diljjj dL>\j ^Ladl (jA La] jj£la 
Fred Hoyle <JjjA dllallj djUdaL^I ^Jlc. c—LioSi ^3j 

Ajj^jll AiUall djljjluiA] AaJI Jafda (■■„AlaJJ J-oVi ILa dsjAa* q \ 

. l^jJa xj AujouIL tijaj tkfJa nuclear ground state energy levels 

<J£XxL')l\ (j\£ (jli «.resonance» «<LfcH^ >> B^Uall ©La 
. sUaJ! ^jdabkj (jl Lu^^ ls^ u?\ ls* ^ Ly° 



.t_ 1 IdA ^)d 3 adlaJj cJ}!) L al Jl?&\ /ja la Ajl Au LauS (JjjA 

^jl£j jJUj Ajl Ac.US?Y A-iSlf* ddl£ jSdll Jaadall ^j-a Aia-Loull AakJI ad £3 
La» AjLj «e.liaJVi Jj tg. 1 -Laj^il Jj cc-L)^ J cJ^-^ *is J&i ^i&» 

. rA «tg_jc. wLidsdili J JgVnin J ^h^c. <j?j 3 <j-a 


^Lill Cj jlsG Aiud du^ (j-a ia^^aSM cJ^ (JHaII I La <jl Vj 

.AsUflali J (_£^=J ^J3 J UJ Jill JaJjJall ASA (jjj3 IL] cl^-J ^Ajui-ali 

Aj jSjall AiAi diiLiki j] Ajl b^idj (JJ 

L>a aJj jl^auu 4 n > nk lix^jj$£JI SjiU nuclear strong force SAAiJI 
6j3 Cijlj] AjjoalalALajj^£]| SjaII ljjL Aiudj . ^jadh (jj (JlaJL^V t n ^ * 

_jlALaJ djdjj ^ls . jAlll L> JJ ^ LlSd UjlJ4 (jjL d)^ V AjjLIaJI 


jIaLoILs dluaAJ . Aa^jj (jl S^du-aJI ^j^ll V] Jv-aj V i 

<jj£ll J (jj^J (jl A . AaJ L)\ Vj J-aJ ^ tAjudij 

^au-allj lAjjl^pJI AjjJI l^-jji J ^-aUc. ^cHIj Q$ t. *a j 


.l-j£j^ 11 J& &LpJl *liu ^TAkA\ Alja dijj3a J& Jll ^ 


Ac^da^a AdAt-a AlaC- ^Jc< C_JL_il.JI l^svtLkJ ^_ill 43 .ill oAA 

^Ul« T * Au Jc- LuIa^>La JjUaj Jl £ 3 lJ (jj^ll (j -0 d-Jall 

L-Au-eail j^a (jl^ (jjj A3 jjuoJ (jjil! AjJjjJa ALuj 

j^a” Ai^lall ^ailC' AskjjL dlJj iajjju-all dllj l!^ 

Jj ci^J ^aC. J AdAt-a dj^LoaU l%>al SjlS laC .Hugh ROSS ^"(J^JJ 

jULa ^a Ajoili jJj c(J^ Olt Ttl J ^ Oil fA *) jA\ 

if 1 J IJuArj j-aa.Vi dda.lj Alac, (jA^I .LLiJ ^aj t)^ 

. Ig.'vjVunj ^jl Ada L-iilalj dll ^JjjA-sa Jc C > U^ifr I . Jj-aC. jULall /)-a 



. ** ^ ^ ^Ija. Aa£xA! oAa 4_^.l^j (JLaA^J 

3 A! CjVV ! Cj|^jia ciL ^ 1 4-9^ Cy* ^VL>-o ^»Lal q$\ Lu! ^c-jj 
j] <jj J 1 %S .UjjlAj] jj £1 LlA^liuu fyk!) cl?^ (J|)La ^^yAol! lg 

^gAt 00 ^ ♦ 3° -IrJj ej*. j!*lLcU .UcAl! <_£j§ AOjoU 

Ji-Uj La! tiHj aj!^ 3 * Asia ir_ ^ * *i*j) «tiLLLj 

jLg_j| <* yi» j l.w fi^Jaj j! CjI^j^-a]! QjfiLn ^iajoij V ^jj£il 1.1^, £jy»ji 

n -<y>* 

l£Lyl AALaV! Jj£! ^»Lal AxaA^! (J^LJa jAju (JllLall !Aa (jl Vj 

;.iAjjj /jj£Jl ^jjjLia^ ^entropy UjjjAj! q\ jAj V! . Ji*Al 

Second Law of Ajj|pJ! l^j-a'ujJil! jjjljS ^Li a!^. ^j 

ls* “ JJJ^i J^Jj” jj 4^ sLiUjaL^I fAlc. L^Si j .Thermodynamics 

u^ - x A phase space jjAah $-Lj=i2 Jj^uj (j! Jjla.» :AAAIS .ii^al! !Aa 

j! (_j^aJ <jt£ AqLA. ^ Afljyla ^jc« S^hc- IA& »LjaS ^3 AJaaa . Al£ 

^ja jj j! l_l^j "LujjL’ (iLaiAj jjlliJI (JjVn ^ LjIcj *u_^^ aj!^j JlLaj 

. fg\^A a bj£ 0jjj -£jJa(J£j ... jjAall £ LjaS ^3 La 4_Lk3 ^gAc^ 

(jj£i! (3^ lojjjAjV! LS ^ ^Aatj 3 ^-^ <—flJiA 3 jWA Ajj\L>ai! AiAlla 
LalUa tAjtij^a LjjjAj] <^A (jj£ ^lAj] W*^ L>°J . Ig-uAjuA 

3AL^ cLAj] cj^J *,jjAa]l ^Ljaa ^j^a ^>s!jAj 


,-y» 4 »> ^ .y^ La] taij 46^1^11 f^k <aUa]l ^jla-o (jc- ja*j YV 

‘ ^ U mi Jlo^V «^ Ajjflilj AjaLlH Cli la i-l lau^^l l 

« . A^'CLoLUI o\Ja]t ^yilj3»^i 

www.math.ucla.) f.L)jail ^ic. j^j .. ■L l£ji L)£ *i»>jj ^ ^ 

\ * ) o /l /Y i ^jjLu aJc. ^!UaVl fi t(edu/~tao/preprints/phase_space.pdf 



I^JaIjjA]! jlj QjS\l Jj (CJjJ IaA 4<J >AiW \a\\ UjjjajVl (j-a 

S sr ^ c ** { 

Ia 3 .jjJali pLiaa <ja Ia^. j^iiuua I^IaLg 4. JAfrlLuiJ ^jl JjlliJl ^ja t > ^ Wm 

iAA ^ya AjjaII L_lJ^)i qj£ A^LaaII dAA j» >/i 45 AA 

?«4j3 

L_aOA» J Aj V 4-jl UaUa <1a1o 4-ao^LL AjIiLa*. AjJlli aSj 
^ Ur ^ * (Jj. sV Ac-j^a ^ ♦ (JA AaJj jIa£aj l%3^ jl£ CKjjltaJl 

aIaxa]! AujIjS ^3j» <«a * _i Ic^jja 

bAC- Asb ^j] <_^i <J5I ^gJc. jL>~a £jJaj qa CjjLaJ jl C5^ ^ 

. * Y «Aa$a]I $.bl ^ ^V^xvj CAa^ja^JI (Ja bil£ 

JjjSJ <jl Gj^C. (^iul iiJjjSAll JaJuAaJI ^glc. AJaAaII aJjaSM (JA lAA ^IaIj 

^J-aj-aSli A£jjlj ^IJajV i» I^jaab Jj_jj” 

.^>*vll j±& ^j^i! (^jIulaII (JjSaII JsUjJall JJ\ C5 Jaw UIjIjj Sal 

UGc- j a ^ a ^ UilajA (JA C-Jjallj 5 -a^UI Saw aII (^jjjiaii ^ IaAjCj 

jaljjj ji aj V ^1 cSj^Vl (JA lAAc. AaJ (jAJjVl 4_gicj AajaajaII 

Ig-Laj . U.JA'N \jl TcJaij l^jJaajj .SLiaJlj £lajaJ A^u^a^II jjaIaaJIj 

dij'N ill (j-ajVl (JA (J J<LAi -^l dlJjjSl jlfi . (JaajaIIj (jJajVl (jJJ Ail jaaII 

. aIi^Ojaa aUaJl Iaa IAa. SAjb (jAajVl dia^aV CjAxIjI jlj 4 &Ua11 

AajAbkj Sji^j • Sb^Jl 4_i3jj] (^A^ jl / Y jIaaaj (JjjA^j 

jlj J;i*JJ (jl (lA-^ V 4^1 Aa^aJl ^jiil CjIa jjL-aUxlt ^ L^ajl ^Jaxoll 
4 jC. tSUskll ^cIaII c_a^L»Jl_) (jAajVl AajI <injJa Ajjla AjjoU jIaLoj 

V .Slj%\l Ajj^jjJall (JA L-LuiIAaII 0J^aI1j JaliSakVl (3-J^ 3 



(j]^ Ac^juJI: jjA} <jl 

^\j^ll ^c .u^aj ts^jJjai AcjjoiJ jl^ <jjj cOa^SU U^Laul Jolilj 
^jujJ ** L^tiJ AjSklftll pLj^all ^]Ut5 .(J^Iai 4 -ajHIIj .S^aAa *Lc^yx dlli 
J&j .SUaJU £cauu1 3iLu LinXi (j! Ju V ^4^ oAA qa 

lA jojo^-U 4 ajqN ^xjk-al 1 fl*L A dijl£ (jjj cA-Ijj^j 44jL,u.a> A_iLaC- 

^j-a ^ ^Jl ^ <J.ibtJ ASAi-allj ^ l-^-£ C_l£j£i. ^ J^J (JLoi^.i (jl (jjfi 


l0 “ jjjLiLj . j g^U’j Guillermo Gonzalez “ J*J^’ *^j 

<jlji*-i vl^pa, ujIj^ ^ ^> j - a J aAa j^ala (jc- “Jay W Richards” 
(jl* jlaih (jtiaL cLua. The Privileged Planet 
^ (jt (jUjl^ll l^-2kj3L .^1x11 (jXjVi 4-4*^La 

C-ijjJalU jXO-qjj tyj£il ^ S^j2kj-all (j^LoVl fcS.liA.jJi 

(JaAa ^jjj» ^ju^aJi A-o^^Lal! S-Ij-Ioi 4-uiij djfijli ^3 l^_j£Jj ;IaLi£joij ^c-ajoU 

4 ^\a\l r Ljiflll j f-1 gTslj L-^Uall ^xlc-j (jj£ll ^lc* L fc CliLujLidl 

aJLa\ IaJ 0 ’X jJ)i\ ilA ^ jJ^iSlL lliJ q\ Lo 3 n «(jJajSM frLjjSj ^jaill 

liuijl IaJ jjt <JaluUJ <j£-aJ U 1 ^ • £>**ajlt C5^ W * *"»* * J i'SlC. vL 

j^j SJUjj iuai {jj-oxli »Ljaflli A-Jjj \ u^ai V dn-t (jj£ll ,j>J l5 -2 

(JjojIj <N_sliu! 4-iuj ji laix^a (jj^ (ji <_£>^i LlfijtaJ <^}A ^ 1 

( jAAuil lj j>?A <a^ .LL^jJaj ijal (j-aauJ! Lai .lilLi 

La Ale. Lj^au La jAj . J-al£ C_fl jj^ LjjAa^J LaJ ^jJajV 1 d>C. LaA -IxJj 

Allail l £ < )J njkJ ^cAjHaSI (jAAjklll jJ-ajS 

AHujIjJ d>® O^ -0 ^ fc^^jAAiuiH ^jjixu^ajjSli ^a AxjS^I! 



(J jVWi Uuj (J jaajjo 3 I (jfr A2 jjia ^_9 Ij^c-Luij La jAj th-oic- 

(_£^li AjjjlaJl JaJLi $.y JaJI c-Li^JV Aj£Ijo liAjjj <Jj ASJjlaJ 

. AaI*_ 1I 4_njjdi]l ^tiuijjl Aj^Iaj Aj djLuj 


dlljAjoJi (jjSA^A 4 -_iaj UAjc. ljj£Jj» :A_il) l bua VIS A 3 j 

^ Jj ^ V tS^uu^all Lu^lj *L)j Akjuoi<J! 

SjLuii ^)JC- LjJjlAIJ AaJ li£ Uji LaJj - (. fll JjO^V I LujAS £A L—LollJULJ &Ali.i 


a * a > „tfi ^ (jj^ <■ SjLujj JjuiL^j ^\ qa jjj£j ^jal A_ijj£ 

<ja c.I£a Jj ^aL AjI jAjj c—a\ta^TurtVIj SluaJl l_LuiIjj SjftU 


/ v <<llj^i_p fc jj UjIxSjj <J£ (j* (JjjUj V Lu j ^ASij ^£1 




Sj\ 


t-Uiul ^ ^^c-Ux-all j*al\ ^ aVuh ! <_£a]I Amo Penzias “^Lj^Aj jjjf 

elAx-al» j (_£a!I 1 1 C_flLou£Vl (^~oiJaA (jAajVi u - ® 

cJiajAii tAjjjSSJI Ajilii] (j[jkj.si\\ Aa.jaS 1 ^Ujujj jAj Vi t«A_j\A a5I 

£ & £ ^ 

(,3^ UJ* J&J Vi iAj^S JliAa. IjAluji tSSlill ^Ic' A^jj al^j La£ 

toluaJJ Aa^UIj AahUaII t-ijjlali ^)3jj (_j^j3A L jji 9 X 1 £Jajj c^Ac. /ja 

. iA «( AjuJall ASLjU” l^iAJUji (ji ^jjSucaj AjLik 6 $L)j 


^Aaoili 4 dj|^2LAii aJI <.**unjl AajLoili 7T^%Jl jji Ajalj (j) liilcj 

J l iA^Jj . (^^JSAli JaixJali iAA Lil C flui^ La Aj (Jg 'sli (_jjjjjj t^A*Ji 
^»Vj ^ji <flj c !(Ji^jud]| (jSiij “ - aa” ^IxJ! Clluul 


?^l*Ji ^)JjaU 


m| 




:cSulliLi(Ji iowil 

(jjfLs <ji JU V (jj£Ji L>* e-LoiaJi AjI] (Jj-sajp ^ cj] 

anthropic (^gjLxjVi 1.1 ax]I Axic> ^lLu ol j'vl i ^C'.li ^g- 1 ^ ASAj la Ln x 

aISJm ^ jAj .(“^Vl” ls^ anthropos ^UjLli Axl£]i) principle 
: uj (weak anthropic principle 1 «« JaM ^LxjVi < <j» * ^ i 

ajlA q\ jjJaijJij «. i jo]a^La ^auj A_uj Al A Li 01x11 Jjlili (jj£li» 

(Ja ^ilia.^ CjLa1£j a ,no’i aU ^a (Ja S^nx Sjbxli 

(Jal t AjUVi dijl£ \j|j ?£tli ... dilj u ri oi l$jl ^g-ixAj ti.iix 

^jl V ( 3 AiAiili (jjj^li diL^laj jjl UJix Ari^-s \ ^la-ili dliL 

. (jjlnOLa L^.h 

<jj£JI s\ji Lax V t i>»Vi Vi C-iawJ Aii £<1 AAjOU1Ij $.Lal*Ji q* a*j (_5JJJ 
^_UuaJ ilj&A (JLaJi ^al jl AjV 3*>>**»J ^Uaj 3 * Lu 

ls j^. tl^ LpJLxx i^>xi ^(jAuiVi A^J^ SUiJi 

JVjlU JbJa ^jLaijVi jjx^aJLxj (J\ .jAili JajjJaii -laOLi 

jl “Ajyi ^Aj” l_jIj£ ^ Lj^J " ^jLxL; Aiii^lij . ^\ A > «sul l 

^\r- g; jLu AljLj La jl Vi ^'.ALjj jUfixJ ^liij ^gjLuuV I i^fxSi 

ji*L> lA jjL Jj U1 V 1 L\)^jV jx Jajlix (^laJx 

j£ jSklj .(j^iLLVi <^1^ Ljj^gjuiali Ajil cr xJuU V La$_ljl j) Jj u . U a rwfl 

A \ \* * JLaj^jx jal^j 0 ^^ l XJ LjlA J Aji ^gjLxjV i i'A jx\ i Al x A j La 

sLx^Ji ©Lao a ii ^ Vj t ^j^jjali i^lL 3^i^ l Hui U1 ^jua aj V a . p i j*** 


.AjaJI CjljjlSkll t> X > A jLuj Aj_jjJa*J! cIiU^aII ^ ^ 

(^Jlali) 



jlSoc-VI (JA Ua£> ^ jjL “ ji£jb” jla ijl£Aj .JaaiiA jaljj] 

JJ^SJ J>V) <^£13 4AjsI£ C-Loul l$j£Ij .Aj31£ <-0 pUi Jajjj^l (j\j 

3 -aaT^H (j^j 4<Jt-aLaJU !>L-al (jl V AatAla. ^ jUSa! 

. L_L^Ua]j (j-fl jjj£jl bJa^JU Ia£ jIuaI jj£jj ^lc. JjjL^aaJi V Ajt-alaJlj 

A-Iaa^/La Aj£Jj tSUaJI jJjaSJ <jC- Ia b*-jl ^jLuijyi IaiaIIb 1 J^Aj 

. jj > nfill I^J Aa.laJl (3^^ 

3 ] 0>, ^i ^££11 abA John Leslie “<^13 OJ^’ ^jxaLall J^Aii 
Ai^S Clfra lj ^jj tiljj <JjL <ja£ j.hj» ^lAjL-adl! JlJ=> ^jLau'yi I-XiaII ^IjLalLail 

< . W*i 1 ^ > * | i<i ^jjiA ^y*< ^ I l \ 4 Aj 3 Jjj ju , 11 ^ A i-$\ l _ Aj^SLuaCr 

^A (j£j l ^ 3^1 laj Aaj iSa 

iih£lj . ijJjLia, oJialj Aj^aLuo^j duj^a! 3jV 4AJaa^lj ^ji l£j£-*j 

AjL-aj x ja-> Ijljaaf C V}£3 4 i^LuiSU 4 _ llWij ^)aV 1 (jtj tdlj £a jjujjJ Jl3 
^bC- ^joj (j-aSllj V AjV Vjjjk^alA ^viA,*^ 4 ^ 5 ^ (Ja ? 

°^«. La. CLlIjIa cfLi \\ /ja (^LilAJulj (Cu ciijl til£ljjj ^a 


l-bic- 3^^ laJuJall Aa^a. (jl "^LoX cJjSJj 

d>* (j^alaall JUa.jM lW^J .AfijAa. <&1 jA JjVl . ja£Vl 
A-iJa^S ^a-ujU cJi^xj ^ 4 ‘^gljuJ ^laj A^aj ^ja 4AaJja3l 3ij 

3^^) «multiverse» «S^^a1a 11 ^jljSSfW j? «manyworlds» «Sjja£li 
“o^j^ *^b” ^ The Fabric of Reality «AihaaJl 0unj» c-jIj£ l^ajj 
jlj£Vi L>a Ujj jl t ^-ic- (David Deutsch 

Li1a£^ ^nj>o CjjAaJl (j£aa (Lj^b^ <J?* dlua AiAljiAll AjjI^IaII 

.Aj^Aoil jfi-Jb V ja! Ujj£ L&A ja.1 (jj£ LS* 



Martin Rees “jj; ^A aAAj 

AluJl f lSjVI Just Six Numbers oi «-lai&a ^\lj\ <Luj» Aj\& ^k jSialjj 
. (jjS^l CjLojuj La ^Ai IAjAtJ ^5^ 

flUU l_nun ^jlll ^SJl ISjjl^xa Jjxaaj ^gJ& AjJ^Iaj (jjcOJjJi 
aJ\ ^k AjjuiLuVI AjjSa j^aaJju Hugh Everett III dajSJ j^a” 

(jl^sVl Lh 4 ^-Loiluj Lij£JI jl^iV'j ^ <aS\l Elijah qa cJ*^ cJS 

'djjaf j±x*i£u L)1 ^AjiaJ l j - 4 ^cjl^ili I^jS <Ji v!W*i ^gjll AjjIjIaII 

c■ U*2mV‘l (j-aj i Cjl^laili t O^’ ^ J A*“' a 

(jl UJJ»A frLalxJI (j)\ V) . L) -0 ^J^Vl djjjLujVi (jC- 

4_wiaj diijll ^gi <JlaJj tlAA*-aj V jn^H 

diL^kaj c5^ r ’Occam’s Razor “^l£jl ijLZi l-A 

f^l Ij !>Lj CllLuia^ill (ja £jJaj ^gi iajij V 

1.1a, JjljJa qa jjjfj, ^g-lc- ^gjl-in jAj ♦ lajj^aLn^ll 4jliaLa 

.^J\ t> 

jAjuaaj ^>aajj ^£JI cl>^ 4 Ujj )3>\ftl # U>^“ ^ a3 

4aja«v\ l ^k <^3 - 6.1& <U* ^ \)W» ^ 

^jJaa^a ^g^alc> U-Uxjj L>* ^ 1 ^^-Ut-aJL IflJ^jatlLa (Jj t^LjjS v ** u > ij\ 

I^JujSj <Lx_iilaJ 6.1^.3 *(j|j^V^ QA 4-C-j<a>*aJ jlijC.!>Ll LjC-sIj 

al^jj ^»ijJ2kVl (JA L>^A C3j u .a il l Lai .\jl 


V» '.oh** L# Jli V i ^ — ^V* •) William of Occam 

& aJjAjui ^J^4J f-]^ JC-] ,jtaj jjl JlJ V tijl CjIjLiSII ^a-Jau 

^ a 'fly. U (_l\j£ ( ) 4jtiaSJ 4 ^a»*'U ajAii ^j^iulll a&t ^iw«al 

(jaaL^ail) .* \ 0 i^±ijAua jikLa .J IjLjLa 4«JilaJ^U 



JajjlA. a AjV A_l£LuJl oAA AaJ^ll ^JUtll lAA (j)\ jA Lalalaj Lajfl La ^Jac 

Vj >*4j5^ ^jLijjj cJ>jjuJLgll (jl <Jj . 0 °«1a£a (j» a] Au ^ a S-iJ^L 

VAj (J^Vl (jA CjUjjLjj L Paljjal <j)» : JjLj AxJ ^ ( >>aj 

°^«.AjiLal^vUI A-aS jAjlJ Ujj£ jjbaJ ^aSI ^Uajll jJjjJoI AaJj Ajj <j-a 

U» :lg_iLLa Ia; Edward Harrison “q^juijjU A; 1 jaJ” <jj£JI file- A)jj 

l^juJaj ^j]l ^jAo^raill Aj^a. j&j ls^ 0 

IjL^a ^_i]a ^AJj (J^Sa!! iafiJali (jj .lAAjAaOj A*J ^liJ 

aaju-* La] liiljliiki ^Vilfl .<^1] ^uu^aj Aj^j Lff Ic. prima facie 

djj ■ • ■ Ia^Jj L-iUajj j\ t(jij£iSn d>° ty^ e- 

AjIc- A_^3lj A^j^jJat ^gij >AA^J ^jC* LaAifr s.Lai*JI 

Aa^JI ^ . 0V «q^1I *\jj ^ xLAJutaj ji r 'teleological 

. Ai-aLi Jj)jla»<a]l ^ItxJl S^£U1 ^bajL Qjjjatjujj V /j-rn*^It» I^LjIs (jjiSLxiL 
. ° A «IAj^)J ^*1 s.Lljujl jjjj]n»>>j tAj^aall SjLja-a jl£aL lA C5^J 

Ljjl^j-a ^gJc. Qj5Lj ^ "jLaf (J^ JJ &^LAVi < >. V> j 4-i! VJ 

toAAxIla ^jl^l A^a^j Ail A^a^j La] lxj (^^jjSAJI Inu/ill ^jLj ajLflJC-l ^gA 

(jLaAaj La SaI C- La$jl t^p^Vl LaA AaJ ^gjiL V (jLJ^ U^ Lilalaa 
A 9 n Si <j|j5u <jl (j£-aj AjjjjAall 4^)-^ L>° 0“^ La^ . ojj a^ . 1 1 *A^j 


jxuij jAj ^«(Jac.» ^gAuj logos + «AjIc» re/c>5 AuUjjII Teleology 

jjLjj AljLu li^Aj (La 4 _jU. (JfoaVi jsAi Aijj ^jLujjVl Alj^ - 0^ lSu±$ O^JP- c^l 

AjjLlII 4^aJl jLAjj .AjculaJI qZ. ^LaAa (JSc. ^ n^a £ja ^UAiVl 

http://www.britannica.com/) argument from design ^ iA*a& \ ^^ic. A^l\ A^aJI ^jsU UAxjI 
((EBchecked/topic/flAflSiv/teleology, http://plato.stanford.edu/entries/teleological-arguments/ 

(^jU!) Y *) o /\ /Y i ^jCn Ufejic ^ 




<jt Michael Lockwood ^^Aj^h c-a jjuiLal l jLa! Aij . 3 ^ 

.©A}*!!® <jJal^ASlj ^ AaJj Aja^j] Aaj^aII 3i^ A-v-:v. 

JaJjAall A_iS laa^Ll (jj^ ^1 ^2 ^jlA j^ja 

aaAxII (jl£ (jjj C5 j^. jj*jj V ja)U “^-^j >» jj3 AjUl^li . 3 ^^ 

.<-uiij diSjH l^juiij a_uAa 1I ^gi 13 a) uj^ <j-^-i^VI Cy* 

dujj ^jj c _5^-» t^yljli AjLaa cJ^ja /jc. ^JfljA (jl/uujj£ jjajj 
"^^iajIj” iAHa^j “ jjj” Ig-Lft Ai^lVnuj ^All ^tULuiVla cAjjlaiSl 
31)^]^ (J-^ A-LudJ^ah ^3 Ia£ oj^l (J^AaII aJIa»a ^ IjJjuqj 

oAjaja (J IVi >>1 ;A£aj.joH 3l)^Y i— ll J^jaLA,]! oIaa cLuA=kJuujl ^ia «. a£aj o JI 

(J* V tAAA& ojj£fl co AjAc. ^jljSkl 3® dbJajjSl Ia^aj . lAjj . A^Ju 
Ajj£jj A_^j <jjl£^j jA ^1x3 AajjSlII ^jJ-nC. j Ajj Iaj ... A>uall ^jAc* lljj£ 
UJU^Jau V oAAxaa]I A^^ tiAi]A]j . ° \< (Jflxllj oLaJl o-Ludj] ^glc. 

.tajl ojij^AaII ^nxu si\W Li*3 

(jj£Ji ^ 3^*^ -lafJail <j} C-fijJxJ yj (jpjl-Q (jl jlajU dl£L>Ul qaj 
IoAAxaa]! (jlj^Vl Ajjlaj (JjJaSJ A_il (JjjiLj Ajfxlj 3^*3 A&L (jlxJ^n £a 3^1>^ 
3^-^ ,Ir>u>dl A&axj <J]3^ V AjSJj c^gJV! ^aaj-olaIIj <^)a 11 <jAJ^ ^ <jj^ 
A_a]Ic- A-ajou (JaH^j Ai) V] c^>i.l jjJala <i]lug3 c jojuiAaII (j>i» \ c > lUVn 
j$i <illj £aj .a1o^)a 1I ©AA ^ ^gJSu-ah gj^JAiJ a£^I ^ji ^C> ctilljl1 . uiuiSl 
^ LI ^tLa jA Lol l^3j^ i |J u^aAijl lAA jjl£ (jlj .^AaC- (JjJaAAll jjialaii 
n *«.o^3® 3^^ V jjC Ajjj V (^jJl AijxA 

LoS ^alxil JjA^. ^jataJL Aj£Jj cIaa 3^ 3^d ^gj^aaAu ^>a! l*_da 

. L^1a» ^ AA_)*j 



0^3 J.Vy-wnh ^a£il jjJjudiS <JLaJ ^Ull O^ J lauLftll Aylajj 

ejjj^a tgJ many worlds interpretation of quantum theory fJljxl! 

(jl£ ^jj J)j3k^a jA IjftlVu <j£-Aa <j£ (jl <Jj£S 4_£yi.l 

Alvin "l^luiiLj (jjLh ^jjjgiLall cJy^j Lo$i O^j 0^^ UJ^ l)^ 

^ Notre Dame University j3jj A*ALk” illuiVi Plantinga 
VLuaJ <jl£ <jjj tUilalo ^j^-ax <&! uj ^ A$3 UJ^ 
iji Lqj AS I ^^A “LsujlSlS^Ij” Aa^aj . AlaJI {jj.wLali jlal Agjaj <j-a 
tAaJj Qj£ Vj a^jj V ^LlLj *(jy^ ^ as! ju ^Spall <&! 

.Alial^j AalUk. jA <_£aII !^a j & 


AjjJalallj AjaLJ! Cjl/L^julaIIj £^la ayu^ ^jy*-M SLa (jl ^jJaJJ l^i^Aj 
Cj_£ lS^ *Aj^Lk! CjUjaj^ ulaj! ci ^ Liajl 

Ai3 .iya^y* LI Qy£ JyaLj L>^J^ LP) Ly^J'' 0 ^L>1^.! <j£-Aa 

^j^Lal! ,j! jAjj tiiililj . jyuj! jl cJjIs <jj^! !*^a lj!j 4 A >> n 

.Ajfl^LkV! Amxll (ja £yj ^1 LJoj! 


jli u jfcl\ gi ^jlc. A*j bj$k j! “oAu^ yjr 

^jc-^ cijlsLu ^j-a LjaI La (JjJasi ( j!» ;^Lla c- jlS^j yAj ♦ (jjhn!! c_iVL Uyac. 

(_£yiUJ ^ASc. (jfL jl Aj LjlSLjj du£ La JaAjJalU JLaJ (jjAl! jLaiSV! 

. 1Y «(J££ g^ALall C—jLSily i jxa!^aJl!j tAjoAaJ! jILjj! 


<_gyS LSAj «.USLStui» AaKl ”^lAaojail ^^Ic- S)jlc- o^aj Jjlsjj 
L-jLjc, qa AxjLuaI! AiaaS/! (ja jA3 ^gic. hLja-a VLLa 

Lai .AiSLajV! C3LJ! Ajijj ^ •i*jli 4-2L& ^LlLj^ pjfil!! 



ijijj a ug aH cjIaKii <j\ (jjjj *La1*ji q* j^^!j 

jk «.AiS1 ^» : IajjjL qa Vj jxSljll qa IjJjui Sisu ^1 jSlui 

6^3 (jislj (j* <Jjl C)\ Lu^t UJ"^ ^ CjIjIajuJI 

^c-Ai LaI£ ^ 4-Loi ^jumj a\“> a ^3^ j)\ yk\ ^\ 

. ir iilla ^llcj ^Ujji Ulul jAj Georges Lemaitre “ ja«j1 

(ji\ likj . *Ia1cj *\J\ (jp> U)hl l 1 UalLui l 3al 

(jl <jl a^IaaJI e^A (Jj 3 ^* |U <j£lj c-Lalc. ^1 (Jaiu (jl 

jj^U-aII ^^JoaUall ^Ll!1 ^^Ic. c-Ljjahj tin 0 IaI ‘ia^Vu J 

AjIc- jilJI ^ c ')> a ^ V ^5^ -£^\j Jj^? 

*“/ ah <Lli ^ t.** w ojt Al^Lllj Igui (^Jjua Iaj 3 IjjjJui La£|j 

tLa ^uiSJ (ji V (ji Ia^Ua <ljLi ^gij cJj^^ V (Vg^-3 

^lia JaJjJal! ^ Sn^*i (j uunl l «. <xL>Io ^ja jA <*Sli <j^] 

Ia liskaHuil ^ill djL-a^iJi £a j! Ijaijl eljpjj 4^Lai*Ji ^lax A ^)-1^1 j 

. J^j^aVi ^g-oLtl! <Ja*JI £-a ^IjJJ o^A jV tiilljlj . 1$ua 

3ja~a ^lxll tSlIi ^ia .IaIaj (. allxA e-UxVl £A t_fl3jAll (J^J 

. J* 

^jjjj 4-j| jAjli tVk 11 aa>^-ia ajluc-lj iill 

neo- tLuA^Jt t_jj£jiill jAj Vi ^joiUAVi 3 jax11 

qa bj±^ Jjk. <JajU-al! Liu U .Darwinian synthesis 

^ jIxjVI tiLij C5 Ic. (jaift tiiililj .^LlII oJlLjaAli Ajxa^li 

^iajj V 1 ^-a] ?JljA^i a^A ^!u ijiLol ££)lall J^UAj ^3 j 
4uU.Vij ?<&L U^V' LS^ ^Hj^b 

Qjjx-aj AjuujIj aj^iij Q^xiAi: ^jaa (j£)£iASi ( jiaxjfl dluul 



jjjb j&\ jA JK (j* ^l& 0 i 

iAj^a AjjjJ ^jJaL *L^Vl ^Ic. <jl ^Aj ,A\ Jj 3 ^Jkll jL 

Qj^ ) ; u *Jjuj ^LujsLLa ^^3 Ul^a <jjj . 4_lj Jj a-ic dljili 4_il i** /ja 

t^aJI likLa iill <jl Lulc. 4 111 .<Laj^gJlj cjjjSfrl 11 a <jl 

(jl llsk.rk i ^3 ll£ lij La jijiLui ^A £_£jliillj .^cllg-ll Jaj^al! C-jUc. 
JaLa^a jSVi j^-2 iULllA -Lu^-all <jl£ ^jjj .^Jajuoll ^^Ic. (jjsUa JIaj 
. tg-J ^'llaJjojVl <*-0^)9 111 ^Ijj Jl3 <UvLa». ^iallaj 




.. .\jjb l*£> C-JJ-mjj (3 A^Uai OA>j jl 

...£jUa ... h y>j JjH : 4 a^? Uask-Cf j\ JJ ^ 

.. I^aS^j Jj^aS tAjiJj j3jaU 

4 AX.UJi j w i* t i =4 U JT «jAU Uu? ^ Ji-U SjU>| JT oi 

K.^Ub H U j yS [$ fja£*\ AjuJaii j\ jjli p* 44j ^J a J l JLi^ j 

“c^W 

OU>CUa >-3 iAjjl /pC UjjrtSD 3^ IaIj .j^lsLili aJw*^ ;* 3 JJ aLj^ <J5^ 

<(.eij 4 >j ^^^aSou ^ Aju-JaJi 

Stephen Jay Gould “jJ ijx C$1x lA^' 

4 ^Uu>jlH AjcwJai 1 3 oWUaJI 

.jfcJL^*! oWLaJI ^Ua?j .i-L>* j\^La Jj$s «£0 A l fl )?7 * a Co S'Oh 

jJaCAj AX-'uJl ^JjA J43 >AAa 4 j 

< ji=aJJ .aJJLc« o|^J ^J^XCav® j 4 ?j^ Jp *-Ua j^AaJ l^Ox> 

*L*xil A^Uxll 5 -bfc ( j£< SjU-C'jA Jj <Ai. A C> 3 ^0 ? ^^ 

IajUjic^U UJIa* L^s^x) 3^13 ^ 3"^ A^yC-l^^Ui AyA^oLd^Sj^i 

L^J • a) Jl 5 j 0ybUa j J-U 4 ijji\ IpS* oUJ-1 JI^uaUj 

AjJjj L^jcj Ga^aoJJ . ^ ojJ L ^ , <JJ JaJa£ tSjrwauJlj JJixll a.^jj^C- a^L*X- 

£jUa JJ* o^xU I4SJ UJj 3jj .JiU^t ^ li jJaj ^ Jj 4.^iaj jm ^j 

olc-Uw ^jLj? l 3 cA^ ‘AjuaJxII (3 oW-LJI 

A £LlH <U*-aaJi 


4lfcsdl cijk*e 

^ jj£]| ji JjjIuJI <^>2^1 ^ lij]^ 

^ > A->-\ j <jL (jjjJJ^JI £_ 2 Aj Lax 4 Jixllj pjg ft^j lijijs 1 Uju>> JssjxJaui 

U^jakj ^j) i^\ 4<jIjju^ ^ £jJaj I^Aj 

^IC- O* 4 Jtfl (Js-UUdj .SJjj^-aLa AjLafr ^A lAA 

JjV I <Ujiij .^LkiVI li» jSjy *L^Vl <Jc jt£ Ijj U t^jj ^1 jJUJI 

q\ jJlu UJlc. U3 4 Ami^j j| 4 <JaAa ^ic- <U'iVl \^jtz 2^yj 4_j| jAjj 

Llll^jJalra-c ^ JjLaUJj J15 ASj .4i£ A-llc. Ic-jflax “ 1 aJa > Xi” <S 

Royal Institution Christimas Lectures “4 j£LgI1 Ajouojj^JIj l ^Luoli^]I 
L/u^-a l^jk jAjJ 4< AAuao jAjj ... Cjljjl£Ii» :) H ^ ^ <iui du_ol 

«. JaAg jaA 

Q^Ja^LsIj jk^l (JllLol ^.LdlaC j^oC ALg 4ji 4_S-Afl^Jlj 

<judAAll ^J-g <JLaJ l;\L® ^JiUJI ^jl£ (jjuAaL-all s-LaIc. j^^aC. 

^a 3 .(jjlAAjVtj j jxAil l 4 A)-a]I ^jc. ^1*11 <■ ju!o£ LaKj -^^'n ^ 

Jj] S^Aj cAAij ijjjpa ^LcLaJl SjAS (J^g <j5jAA V ^£^1 

j^Gj c^jiAalaiJI Aic. Ju-a^l ^Uajj tSylaallj Bewick swan tiL^i 

^Lajlillj ?L_LaLaJI jllj <ASj Aj^\ > JnT-j £l-g ^ ^»a]I ^llaJJ 

} 

<*—iAAi o^ju cHjLiILj ^pJj <^5*2^1 ^SU-lli .^jj (j£ AiAaJI l^jlj L_illjJaJj JjjJaj 

. Jitll 

.(JaAg ^gic- (jl ALi V 4^31 

s^uq 4-jtj ^ic- j^Lujjjj” (j! 




JjL la£ elau] Ai£lj A] ^ aOAj^aa] Ig-jL 

^jjul lillj £a Aj£>]j i LSjfi e-l^] AjI q^Sjjuuj frl*!*^ £y* 

U (Jj^j *3^^ CS^ ~y ^ ciL^ U JJ ii Jal ^l ( )^ \jb±Ai^aii 

q £-aj 4^1^ Aaiall la$iL5i&l ^jc. James Watson j*iai^ ” £a 

*laic (DNA -l double helix structure Qjj^ u^llaJl ^ l^Jaj 
LS ic» <■ iiy^a, tAAAtoJl AjI ^ a-lajVl ^3 a ^3 aslaij ^j-a ^Ua.Vl 

Aj£Jj cAI ~ j a ,. ^aJ V Ajj^)J la (jl IajI^ ^3 <ji a-li^SM a-laic- 

. T «^^laJ AjIaC (^jc. 0ju 

tA-LaJ 1 g 1 ^juj <jl£ <jt3 ?l3lol Cjia>Jjt.^ndl &3 a (j^lj 

UjC-d V 13la]3 iAJaill dlja-a jd-aJj tAlidl£ I gluri A JOgJ dul£ ^jjj 
^tdaljl! JV^U *J)}\ liA Jj (J^jwajil (jJ. Vlri A JJC *laixll $V^A l3Lal ?AiaJ 
?(J*illj l^A IgiV A-axu^aua A : pJl dAjjl^ll & 

Jjlull dLLaC. ^ji (jjJJ LS**J ^AJ^aSl l J^-lax (j\ ypb AjI^H 

a^)j la J£ ^Ujj S;jl3 (J*\ qa AjSo CxX^Xa ^J\ j-ajJaJJ V 

^jl^l^SlI ^ jIpl l^jJajia la-lla fi^Jaill o3Aj . C-JjAj \ (_j-a ^3 

S^s” A^t& ^ Daniel Dennett “<—iia J^ta” Aj& la jAj . aLx*a1 1 

Hilt ^»iaj L jjjjb (jl£» : Jjillj Darwin’s Dangerous Idea Oi3J^ 

J&XJJ aJl&laui ^ja ^Aaj^lI (jjiiJ 4 liA ... u£j£ds 

^J. m la ^jaaJlu 33$J a1£^M Au^a-sJI Sjlall£ (jJjjl3 du3 

(g* uj£11 e>Su (j\ jLxj V fjisj b jV .^1U1I ^jc. jl£sl ^ jjjjb 

dbuol ^^3 .Sjlall lH3 (jj^li (j* ft-ijaLj-all Jj3*]l ^jl Jj tjAxll ^lij 
/^uajC. JflO *Xi AjjIjJo& AoLaC 0j\jj 


VTV 



apii {ja IgJ Iaj aIA-IaII AjjjJadll aJY^ oLa CjUl£-aj Qa <■ t ^ **" JlBj 

^^ic. I^jj^J a^Loll (jA ^^jlij ShaJl <(>5 ic. Ajj!>la, 

A^aJU-a djUli QA lg_i3 La £.tb ^gic-j tAJu/la. JbLaJ) ^a A» nLill ^gi La 
JJC. Aall l^ij Llac. Jjjjj] Ajj 3^J^ Jj%j * J La 

A*jJ->]i <jl S^£s AlaaJ ^aCj Ail ^cjjJ , ^ a>i ' A_pLa 4_^_3 

"na^jjl Cjlc-Luoll £iL-a» . djlc-Luj £jL-a] A^la. LLs 
Jj^aiLa (JfLub 4/JalLa dijl£ (jij 4 <iIl 4*JI Ajjbjjall (Jjjiill jA AxJflall' 

<&LuJI (JjJJJJ J^a : jJaill i*Jj jjaL Jl^1\ dllc-Luill £iL-aj . lia. 

d^J ^gJLaluLa ^gic. *Uj (jJoauj Ig >>»j Igjlivlc. ^ialaj clAc.l>^b 

jA (Jj tAlac. ^ (j^il ^-xulall (-jIajjVI uilj .Alac- ^.luu 

(jjjljli Ig qLn^l ^gill Ajc.|jLU 1 AjSjjLaj3jV I ^UajlII A_iLaxll aiA ^jc. ft^Lc- 

jAij ^ill ©GaJI cJ^“J ija>H l^boiaj lAjliic-lj Gila. ^gillj 

L>laa J tS^Lua^llj <3**-^ A^a Jj iC- A.vLaC- ^Aj .(jJajC- aJ (jt£j *>^1^ ^ 

.& LkV) J* 1*1 jts V Jj t jbs ^u Vj 

£jL^ ^aljll ^ <^*3 tAjLJfLll ^gi dslc-Loil! ^iL-a jji i-.var-L l*jj U1S ^jjj 
Ajaij ^Jt>j tc-Gjaall (j^ijAl Vj Aa.la. V Ail “jii^ji” *«•<_£-*£-1 clslclui 

. lla.^ l*il] ij*i 3^ ^ V lia Aa$a 



.A^jia Aide. CjIc-IuJI ^_jL-a Aaaj^u Q±i AiLUJl <j] 

^-Laj^aall CjG A-xJajVL A3^a ^Jj*a ^3 ^ ^ ^ * l) ^jj^ulijuo Jjjjojl 

(jia*J LaAic. ...» IA^alaVull ^ajaGlIj Uj£lj£Jl a£^ ^C. 



LaAi*i ol^A Ajl-U« a I^jI t^Lij (_Ja ...CjUJ^I aJj^I 

°«? (; ^Jjj tjxl£ cJic (Jj t(Ja*-l ^tij Llajl 1$-^ tiLij cJbo£ ...<jjLttjuJ! 

^! Aj»_ajuj jjjujVi jl) 4-i^iJu^^li SjhaJIj IjA <j$£jJj 

dA-ix-ifkll ^llcj ^jAlyUl -1) (JjjA LfcjJ^La ^jx*.^an\]l 4a>a. 
L-UjaxI1 <_gJjJC otjjl U-lA» . JjuiC Q>ll ^ ^j]j 

Ala Ua <ji i AS tllA J] ja^aJtj ^1 LaC dllloij t ja^a. ^ AIjjjxj 
. 4jla.V \ «AA i CjUj] L-ix j^aJ A5j . iAA (_>a£c Ujjuj fijcl V cJjVl 

...Ua ^gij Ig-J ^1 IaC- dlllaij ^ AcLjj I*"l.Wj ^1 4__iA <j£S» 

^Lll lgij£ . ..^uL-a . ..Ajaj (JA Aj V : Ifrxi^a 1 juj <j! Aj V 

<JLJj^a j^ic <JiAj fijLil (J£ (jj ... l^-alAalxJ ^xAj-aj \g n5sjJ ^jj-uaJ c4jAj£ 

tAjLxdail (JLacI ^ Aja.j-a tAcLaJI ^ p\At^i) <jC i. flui^j La (j£ ta^La 
. n « 0 «\Sj V Laj ^laci A a^ni-all (jl 

; - 

tg A\At,si)j 4*cLuall (jj IjA <L_li (jjj 

4<jC.LjJ] ^jljL-a Aja.j ^)J-LlJ flA,W A AjIc £-0 LoJ I^ILoc. j^aj 

A^a.j <■ ^L.Ti ^jjxll£ njx\h V Laj Aac.1 A-iaK^ijjiJ 4 _i]T 

jf IjA ^jSl ^la^aall ^^Ac a}\jA\ d)La!}UJI» ?^A <^] tlllcLui ^jL^a 

Aj V cdlLj . ^Ak,d-iA ^ja <U Aj V ^ .}A.i s\ Ia I t^h 

. V «4^il ^A cilljij . LLaiuuj 

6 AA jt to Laic ^1a j {j\j ^cJjtiii J* 

Jll ASS .^Aj^±a 1£ 4jcala_) AILujI^A ^1a iAa.lj (jJjjb (jl£j .lAa. 

/«<jliji ^ (jjjjiAl (^)£iii J^L> )j& “i^i' u] “As* LA^ 



.^Alk] ^AxS-ai La£ ^Jjj iS^ (j^ L . ^ ^ mi”) (jJjjl^j 

Aia^l fr^jai]i jl£ bll UaAa. IfllaW (jjj (JLaC-Vi a^A 
Laj JijAjlj CIjjxJx L a£ <j^£all ^ SAjla (JlY) A-iajaI£SM 

OUjJajd ^k (iludllj ^jjailj <-J*ji ^aJ dl3j]| (illj j . (ill j aSSc* I dllj 

«. Jj^iall <LLlaw<di (JjailuiOJ £jSiifj 1^? j£Jjl ^ nl»-% 1 $j3 

Ajjju-all ^Jj AjjIaII (jjjjli jLujl Alfi . j^u I^A J* Jvi 

Jjab^vll ^j-ojusalll q C- " C5 1ij” ^^1 A %^N» *lgg>lj ^^11 

A*J S^a.lc- ^jjII Uljl 4 <L^ali 4 n^ (3fJUJ Uu3 ^ jAjj Clljl£ ^llll Ajunlall 

-kj^li lUcUaluiU a*j ^1 .natural selection nlah c_sL!jj£I 

O* £)\ ^ 4-LbaaJl AjjIjj AxSjall <L-aLa <jl ^fLa (j\ 

• °’«J-r^J <jA ujUII <L^aLa La£ ^jjl£ £_i*-a 

b 1 ^ ui*£^ u] “grb/ 

^gi duj ^^Ull AjajLjil! Ajn»h CA^la^-alL AjjLuLo S^Ajj iiil^jJall 

AjaJj (JjJjJa (jC. <*&Ij ^jLajVi <_5^ c ' AjalAjL-a-all £-jj »U > >>j l flAgj ^^^jJaLall 

tSjjla^iYl <ja UJ^C-i cb tAJaLoull aA$j i**n»jl A^jiaJl <j£Llj -j*i*-lb 

pistil <&YLj ijpuu <ol (jjAll ^iALSlaH Gllc- <JLaJI ^A La£ 

Yli . (Gllc- Ai^JaLall^ Aj^alaJI jlSiVl (j.a A-C-ja>a 1 jj^aj u^al CS"^ 

jj^jall Ajai^aj < - iluU Lc- jj juLa fl.lu3 (jl (j! iJ 

(J^aaj CjIcLJ) ^jljMta 4\\1 4jtJju<3JJJ L_flj£jll (j-a SAW <a (J1 £joiI ^ic 
AAjl- aj tAiLaB .<&jI1a1Ij SAW.aH CllUljAaJI ^j-ajL-a^. 4jg jumI 

tjliAU lL>^ ^-iaj Indian hog (Babyrussa) ^IwjjJ;Uj) ^Aj^li cfi^ 
Ahaj Ail ^ L>° 4 3Aijia-all 



LujIaj iiili £aj .' * 1331j f3U jAj AjaIj jlauaiV 1 (jL-aC I ^gi t$J 

^La. u33jaj . o!lA l -JOjluj Aa1£ 1 IIkjlLujI |jj ujl^all 

I3& lya Iajj» Aj) ,l ^^ > Cfi' Jjfj I^A ^ Sn.£&l Jh&l “ilja. 

(jl lT i^aj t (jj^aLauall ,^a Ac^a^aI ^^g-Lla. C5^ 

. 1 \\ A A^LuJA ^jgjj ^kl AjL L (j^ 1 Aa^Hj 


Ax-nlall £-!>Lt-£a Ju^b Aj*JLa AjI] 1 " ig >j <^311 djI-iliiiVl <JAJ 

(j^Aj V» :LJaji (Jjis “jilja.” (j^j sUl*Aj f\\ (jA l^ja IaI aUIajj 

j$i . JIa£ 1I J^liiill ^ S^i-a 1 n ^nA^i ajUk-L ^glij JaIaj 

AiA^al UuLjLa JUill <Ja ^Vn (jl IV^aj V Ajj 
A*_Lu<a]i AJtijfy I A^uoiaI jjiA] ^glill Aaj!>UI Aa^I*]I s.^Wi (jl t 'U'y 1 1 

aJVI J)JAJJ yi ^ja *^A Ulx3 ^giu A_u£ Ia9 ^«.Aj^jaaII 

jl£ I3j l a jLu J UjjjjJa (_^ul <j£ja.Vbj •V^-ajaj-^j i—JUHU 
. ^« JUsk^li ^A I^A oj ^lAx^aJ l^J 

Ljajl Aolc. (jJLLj ^ jl ^Natural Theology» « ^A-nla] l Cjja!)UI» IaI 
^jju :& A^>la ^oll «Physical Theology» «^Ia 1! c_ijA!>Ui» 

£jj$? Jia (JjjjjA^I JjjI A^_Lj Jj (jjJaJiAil Agjkjj ^3 (jA ^.1 
Ajcnlaj ^jIaII dijA^ (J^aj V» :John Henry Newman iJL>^ 

(J^aj V AjV tiilij «Ajualt Aj^auiaII (jc. 0 Aa.lj AaISj Ij^xkj ^jl (JIaJI 

(JLiJI (Ji-ki li] 1^-3 .. . ^jau^a ll ^^jxaIIj I j^hj^i A (jl 

. 1 i «Aj% t UuA,\l AjJa aLaj 

^3 jV .UAVjl ^a c3^1j ^3j . ji£\ (j! liA ^jIj 


I 


ui 



cJj^) V] A.J'SJuiaW A^Ajl-3 o * * Jjjlau Aj£ A_LaC> 

(JaJjuiIj V 3 A^i^l A-pj. 'W A) ^\j ^gC-j (^C* ^ (j-a ^ l^J 

jAjj <j£L3j .SjjuLia AajjlLxSI 4 j-vjn^l 

fSL J yt -u^ y cyu lM ^ <juM cjja^i jL uu &i s 

Ajlftx-a (_jx Jj.W <a Cfi" 1[ ^J ^ cJj^J 

A v\ u«a\| jj£iall l.\)g A3 lilli Ail juJaljll ^j-oj 

Aji» :<j-a^Lk]l 4 .. jj£Li jAj . IgJ '^LjAj dj n» j ^aJ A_j£Jj 4A_Lal£]l 

. 61^ La JjjIajj pistil ^ ^ Jjaj (jx Jp V Ail CjUj] $^Ixk 

V AjujJo]! ajjlVi^l ^IC. ^.UjaiVl (JJJ (j-a Ajl ^l*j <jl ^ ju $\ Sj3ts 11j 

• l$ia£^.j 1^-ajiaJJj l^-^Lijj ^jC- (Jjjjjuia j (J^C- Q* 

(jl l n^Aj i, jyA$\ 6^A ^yuuLii CjjA^Ul Ul 

tbul^jL IgJJ Jj^joil <j^AJ V <^11 Au-aLkll Ju-allill <ja JU-laJl <■ flui^ 
4^UjkiVi Jil ^glj^gaV 1 L-UjuiaII ejLu&lj ji ^ 5 ioVl I^A A gjjLil Lalji^.1 

(Jj 4 4—l*JA^i iillj (jjulj ^»£LiJI DjLdC-L) Ajl a j« a>J A~*nt<al>!>J jl 

V Cul£ (jij (Jjjl-oUj (j«ajjL«aau VLaj£l jj£^M JbStlii] Lajji^.i 

^jLaJ V tgjUjj JjL (JjA-sajl! (jl V] 4 UjVI aI^Ij IjjjSiG ^j*^ 1 

(j$\ £aJjujJ ^j-a (Jjl qj^Ajoj ^IliJl ^gjajlaJI (^jA^alli .I^IloAI IsfiUaj 

^AJjJal! Cj^^US ^j-a A-aLu ^j-a Laj AijjL-all ^j-a A3^L-a aJLujj 

^j\arl\l JUaloiV aAaa jl ^j-a Pj)a Aujcj ^^ic. ^jJaflJ ^jl (j^-aj 

AiLaC> I ^Laj La j . ^J}^Lj ^)3Jj 4 (3j^ • tj^La^ J 

0 ^ La J£ J] V AJ^ Jj JcH\ I^J J^Uj 

A_aixJ La i_j£i Ljajl (Jj 4-L^3 Aj^ulall lIl^JlSIj (jjl^il 1 Adk ^jC AiLuujSl 



n «.4Jui 11 a ^^ic. Uikla UUjJ J3jj U* 


^jl (' v <xuaj (JUaI! Uia-i^a Uj 

Ai-aj ^111 ^ jV q ^ *3^-^ ^JLAJJ (_£^Uli dljA^I 

(Ja*Ji ^ -LdjJ <LijU jl£sl £jjdajj <i!>U JSj (j^JJ flxl\ 11Aj» 

iA ,<KaJlJ :Ajliu-a JajuLit Aj^Ij ^g-Aj .^glc-Vl (jjKM l£>>U^ 

■ Ajaa a^j^aakJ U 1 U 1 I ^liJ lK _jA^a> ^A llAj «. 

QCr ^jk-saSb _^Aj j^j>>i<all -Ida (JajlM cJ^®- 1 O^J^ 1 O^M fc Lpj 

djVUAi l$K>aJ (jdljlll ^jfr V] c tlAsdj V tg-jV ...» IC-DjoJI 

. jAja. ^^Aj tC_ij3^.». x>l i g?t ijjjjljill jj-ac. l^ja Uafijju 

4_iV tAl^juj (J£j ^jpj ^gi] (Jj)^,ij jjf cJ^®^ ^jLall djjA^UI <Uli 
^ t jUlaVl ^Liaj! Ja^j yi ^l^LaVl JU1I J) y^ 

4jI (jlfl jJaill JUal UK Aj\ t 5 ® 4e;4Ui 

<j! (JjaJuuU aS\ gliUja (jc- Ajj^S (J-^^J Ua tJlaaTi q\ qa 
jl ^^JiL jAiad!! 11 a jU. (jl) A&UUII Ajjh 

i^ja (JjlKl! yjj^la ^_g-K S^Ua. (Jjl <L-a!vUJI olA .AjAj A, 9 \ > ^ djjau 

^lj| (jjKli ^ilalUs .aJUcJ (jojj aJuj SljUUIj AjjH]! 3^-oil *&1 ^jc. 4 jj£s 
^^ jC- j ^jSK <• jKao V ^ SjJiallj <—Uiij 

«. rY Pantheist ^3^ l>^ 

Jl ^ ‘“ UJ^ U^ uj lAj 

SAjiSk^ll diU^aJl l^j) ^Jls U i^K djU^a ^A U±Vi djU^all 0 1a ^jl 

oIaj LaAjluclj (jj£Jlj jlaijfc'yi ^)fr im& l VT 

jA JS o'^l Uaji jldij .ji tJau 



MiijujVl jl ^g-a Mil liLui Vj .AjcnJall jx 1 gjlf% (JVa3jujYI j£-aj ^^glll 

"crW” AAjL fi La jAj CjjA^UI AjAa. IgjLI-aJ jjtaju ^gjJI 

' A «M j^j^a!! M_IaI» C_jtj£ ) V^ £ M_Lud t^ib (JjS ^yAA Mij <JJ . M_Ll 3 ^9 lalL^ 
.J^liVI <Ajl)a>*A AjJj <L^ai x> \ ky~* l£a!I Evidences of Christianity 
.Mj£5L£iJI David Hume “^jjA Aj&Ia” *I;I AxAa ^iljll 
“< sf W’ JaSfl t j-ajjA L-AjIa-aI fy^a A^i jl l. ix n-ill jA 

aI^JI (jjaalU]! j-a Aja^j liila jj ^)A*Jl lil (JaajL La£j 4^3 j-aj • 
j-a "c5^ (-jjJ>L.>L^i MaaIa. 

!(^Ajjja1£ MaaUw 

M_laljjjlj ^Ilj djljllijl 4,l/i\<i jl ^jJalj cM_jLxYI Cllil£ IjIj 

mJVAjuo)I jl jA ^Jaa-oA]| ^r'V'v Mg u3 £jJa ja ^jAau La <J£j ^jjIsjujV 1 

jjA Aarfuuj La LjLisJ ^^All lgix«sal Mc>LuJI MatjjLt jA 

IjS vU& jl£ . \j1x 3 M_iic. jjjp V CjlAl&iiVI aAA jl ^C*j i^j^oba jj^aa 

Aakj t^jlLaJI Aiilj jLajYI £-a MaLsLij ^Aaj ^_flj^)x-a]| (Jjoij Ajlji^j 

^JLtii MjuajjA Jc, e-Lu Mil (Jj4j M^aJl aAA» ‘l.rtlaLa 3^-ia ^jAi.Xi]l M^^. 
(_£j 3 ^tji IgAl UaJaju JIjjLall lAjiuifli jjfL: jl ^ ^Lijuii A^J lJ^jjjlaII 

*AAj . jJOk. (J-a^C' (J3 Va IAjLu&Ij LjklaLa (_£p IgAlllj ‘^b-a^ Muatjola 

(Ju-aj3]| ^Jj Majj^j l^jLaALaS ^^jUala C.JJ& ^1 V M-a»aJI 

LJjjS mJLulaS (jaj .a aUjlaII ^jjyaall JVaIjujVI liij Ig3% ui 

djljLiol ^^ic- (Jj M-alc. M-jlajaalliA LL-aa ^^ic. L_a3jJJ V 1^-1 UjJa3j jl 

. T * tn «lluA U±^ 

jjSlJI fC^\ ^c. IL>UJ (jki jl Aj V “ Jjj” tiljaj jl Ji j^Jj 



^ La jA r ] pjA k Alii ^gic. t-Juixll jiA iial S’ *> (jL 

j)A ^A ^r>^\l dJA jl ^cjil jA fJ ^il tilli ^jjk-aUc- (jAj . Gjlgi "(jlu” 
La arguments from analogies Cjl^LUi ^j]| ^>^11 

(ju Auu^aLiA (JSjuj ^3 A_LaC. ^jjA £jJaj i3j .^<aaai j>< a Lajli (jj£j V 

Cleanthes “(JaiLI^” JILjSM a^. 1 cLuak <jA A£.^a^a 

jcilLui tnj liijj (jj I ^l£ll A-iSI A^jJj j)A jjJjlj jAj 

A 

^a lip^i (JLoc.Vi (jA £^ill 11 a (jV t<iLij j! \a aJ (jf (jj^j (JSj 

. jj^VllI Aaj ^^ic- CjLjuaaII (jA <il13 (jA (_jjL Ail SjfiJLl L_fl^*i La 

A-ah;i! dmll £-a AjLuill IjlA (Ja^j jj£SI (jl i£jj (jl V LLsu <j£Jj 

£ 

(jl -l£jj j\ t(jiiill AjkjJ (JaAL AjLaa <■ - 1 -Luja ^-Ic. (Jjilulj (jl 1 jj^AJ Ail 
(jl Ajkjil £JJa cJjLikVi (j] (Jj .i—iljaJI (J£ (JajaJj A-aL liA A^jLaaII 
(jLjjj (3 jLa (jJaljial 4jji£j 4 (JjaV i jA Aj ^aUsjj (jl <,-*LSaj La ^ 
till a£jjI ^aI j^a 4 ^aLLuII Iji^J ^JUJI (JIj^LaI AjqjS Lai .a^jLaa <. > n ^ 
.Sjju^lHaII ^ Cillj La ^jjA A-^-i. (jl (jjjjj^ll (£jjj . Yr «Aja j^SLi 

^jLojoia diai Ai^-xll aiA (jl (jAilaJ (jl Aa.IAjuJI (jA Ail V] 

(jl ^cj» Ail Elliott Sober "jjjjuj ^i^Ajill jLil iiaa (Ja*j 

4A^jU1a1I ^glc. ^jSU ^jAA-ajII A_slx dul£ (jl lii.Luj (jjfL "^jJA” iaj 
( 5 ^ A ^ I^A ^jlc. ^JAi.^MI A ^ jAuafidl Ljjoi ^ jl 

AjLui (jA i a > L \ LoC- ^ l aj t ^ \ ^ |^j| jj aIslLjaa A •>. -n. A_iaJI Cili^lSil 
aicLuiA jA Cilc-Loill (jc djjiaJl (jA v.. fl.^Jlj . CilijlSJIJ CjIc.LuJI (jjj 
. Yi «^liaVI (j^ (>° A«iaJI d)lijl£il ALa (^jj (jl (gic- ^jlsll 

il^jj Igi^lj tl^ilij AiilaiA A_pJI Cilijl^ll (jfr '*(5-^?” A-=k^. (jl tlLi V 



tdljj .aJ V jA Aldla a^jLuLa]! ,jl (ja Lo oV 


4 ^IV^Vl S^ii£ Qfi> AjaIaJI djjj)jfrJajAl dlijuj£ ^lu -Ha AjV 

^ajJa (j>aj ^AjIj^AI AJVi IaIaj 1$ jW- AjaJ! djljjl^ll ^gi 


Ajuu^aJI t ** nA^ il l \*% u .y^ A a C^“ aIj ) ^ 1 m A Aa^jljjj d jL&\juj AaIbo^^I ©.AA 


j&\ ^ j*^ ( ajuj ^ A-iLxi) ^ ^5-ic. v 

^k ©.li^Vi ^aAc- j^j-uj “<ivr a*J (jl tild V5 *c5^ l>® 

< 

. ajjj^a ^ V wl 


(jfLaJJjoi Ia IajJ Aj! ^i& ^aAAjujui ^jJA (jl£k IaJJ cJ^ C^' ^A&j 
11 a (JaIaa ^k djlluj^J AjjLaaS j±l A^dail ^j A x « ii J jj^o g^Aill «.l£ill 

djljjl£ jjkj (JA (JiaOjaLftll ^ ^jLouVi (j^-dLl ^jl (Ja"!^ A Ajlj 

^jl jJaijl Jill ?dl!dsl "^jja” Jjjiijui .Ajjj)-^ IgjljjfLa (j-* 4 laj-inj 

^ dkh J ^s^aII d>* ^jl£ ,j|j i ^jjA j^jla Laa |^jj£ l£J$ ^lAj^adll 4.\a , 

ja A-Jaj^cd Sja ^ja j^a (jl^ lIjI^jUjIaII ©I^j y > 

.c-LiaJVt ^Ac- ^ dj,I>V' dj^Aaill cJ*^ jlg-ji 


C^lAi-aAi IiaSIc. <jt (J*^- 1 ^ (. 5 ^ ^j) ^kjJA Jla JiSj 

IgJ ~J ^ XAaj V ^aJljCj t ^Jaj^qI ^jJa^kj JslOU <jl C_JA J <jl£ 

Axuxj 4jjl < )ilja}| ftAlA “^ajJ a” 4-?^. (j^ ^ r jJaJJ j .(jjljjVi Ll)^ C5^“ 

“^ajjA” ^rVnuij UA (JAj .<laa».!)lAll ^ ■ >>Vi ‘^4 C 

I^A jA 4 Jo^!>La 1] eUxdai.f <^^11 CL9^ U^ < . ij» > >> ^jl 

Vi Ugfi^ l <AaaJ ^aljAc-V^ ^>Aa 4^° Vj 


:Cj^\j^J)I\ ^i^Aj inductive sampling ^\Ju^\ dilli*JI ^A^aj 
^Uj! AijUAall CjLAaCj ^.j.A.Atalll l_iIjIaC- AlnOL&l IjJadaA dLuJ» 




1 -AjjJaJ A-bJa^ (jl j^yal^l (J^x Aal*j%x> ^aJIjC- ^ l^JaLoU 

«.(JlJ3t. S )2\ (jC- 4 A a CJ^\a\^\ 

AjAIA^) d)V t lajj^iliujl Al£, ^>uj] ^alaJi <jl Jnuaj UJJxal tA^a^a 4 l~iV\W &jlA 
jlaJU^M U&aJ .Uuij UI ojk _^La i"'-^ (. ? jl AJaa^l aII j[^5u 

<_$) ^jC. IdLa Jj X? ^JjLj Vj telpJI sLulj V$ 1 jjjSJI 

oAA ^jc. l5!>LLaj djAaJjj ^jf Uj£jaJ !)lii . j]^SjI 1 (Jjli jJC. AjI L—i^a. 

1 Ti^dj AjI V] . iLiAadu LufLaj V i^jja” AaaI tAAj 4 ^xj 

Ig-j) IjlTk A3jj*-a ^Aj 4 dj’VL^Il oAA ^gic- 4j->g * ,<a 

cUal Jc ^Still JV^VI jl abduction JLal^VI JVilwVl aL^L 
.^j\j]| Jj-aali inference to the best explanation i_)jjj»nqn\l 

Aa^JI (jSilj .Laiia-a ^gil a^VI qa V ^.JJA ^ >>J 

. AiJd (Jx9j V Aa^aJl (jA (JjJaSl Uuta J^l Lt* 

SjjK^-lllj ^Laj^fldll 4 3L3> ^jjji Jjja} t Uxjua dj^ (jjj 4 ^ £)* Ajl V] 

“.Jjj" C-JjLud Cj)oa AxalxJI Afr!!iLill (JaAj AjoLuiIi 

Aad ^a!*J! 4 _&!)Iaj Ljsu! ^Luj llijuJ tllljA dj^ V] 

d)^ 4 —UjuJI ILAj ,'aj±x)l I dll^iuJl j ^JS AiJ! ^ J^" ^Laj^dll 
Ac-LkjJI AjIV Aj^S d)^^ ^ II? 3 ^ jj \ ^ \ y\ , ’ AaK j£d 

A>jVilIj .^Laj^aHh S^Ai SAj^aII ^ Aj ^4 dllla .1 

dMj^ tg-J Jli S^aJU ^ jl ^ t“^OAjMgull” -LUjjI 

CjLAaC ^ja dij^^ ^3 La ddS Tn .A&LuallS dl 9 ^^ U^ 0^ 

l^jjl^xa dul£ LaJUC- i_£j^ Aajjl^J ^JLaJj d)^ Ajud^LuaJ (Jaxj aLaSJj Ac-Laj 

(Jl 1 Ay^ d)-a d)^ AjL^alihj iAljjj »iiAj IAj Aj£Jj . l^dalaC- ^ 5 ! dAi^ 



<c.luuil AjjjjJ V ^1U1I j&j VI tJaJjuU i- iu.nl 4AaaL^ljjull 

<xl^3fcJUa)l A \ 1 A l^Jaj ljJajl (jjj U tfr^j AJLjjj Afi3 A9 j . i^J-iS 

jlij US jjiil jb! Jil ji ^^isu ^1 -*Si deistic Ajjjj^I 
UajuU tgjj Jh\ (j;Jl A-USSll Sylaill qa V-ia 4 <Ja*J ASjJj Ac.UA 1 ^lSLa 
fC-Jj .<JaaJ (JS ^gk (jjSil 4 aJoAUj Q^Sil 

V b.X- ~ x SaJ L_sVjl 1I <jl ^ala-j Ul Uj3 4 Ua (JS £-a UsUul 

^jS3j .A_LUuj fjAx*qj}\ gry^ (J^L) 1 VlS<aj V 46 )i * . al l diloluAl ^ja 

A_lll (Jjmi {jjiJ (jjSil JL *Lag^U ( jllal a i^ya IfrJ. I Vi t a l UaaJ l ^ 

(jjSj Jia 4 aHjJox 4 j> cjILUj;! (jjjSA <■. q\ U^jl <j] 44^11^3 . yv a&U» 
V«^J 4(jjSil ^^^11 UiloJl ^Ic. (JjlUu ^j 31 ^r> Vtj (jjl*JjujJ <ji (JjJaflVl (j-a 


- J ^ ‘ /yi 


, » „ ' i 0 " 

dijA^Ul jjl» :“j; jol^ UJf” <jA ^ j*j> biUkj 

:^A AjUVI *Q\*$\ C> ^ 

a^L^aillj c£l *aaju ^j! ^jJaUll qa ^Jju <jl »1 *j 40 AJA. aJUjj » 

^ ^i*JI £-a ^jjojUjj (ji (j-a (jS-aJJ 4Ajjjoia3l AjPaUal l (J* V 

, YA « ( jj^lilSl jlAVia (j^a ,jaAj (3l3ala ^j-a 4jJ)j A5Vx- 



^jlj AjLjLuAI A^I^aII 4 AjXjoiLujV 1 1 \ iU&AI jVl (jSlj 

^U. djUjiV! Jtt jaI .^Ui ^liU»Vl jv^Ac* ^ jjAai31 

^au Ajj 4 A-ijU 11 AUudlillj jjla^-all (jA jAj 4 Stephen Jay Gould 




(jjjjoi (HliA CLbaul>> 4il 1 WJjuo I (jjjjb 

JaJjJa <C.\juj]I ^lala jbl <_£A]I (jJjaj <]] (j5 ij* (jl£ <jlj) i 7 J 

IAaC. ^iAj 5JaHu (JJjS <j-a La .(<Ja*j l$£jp (jLajli Lg* l ^Vlj^ La 
. Y \<aJ^a.j ^jA*j V AAAiIall CjbklLaS 44 S 1 I qC- U j <) >nT) (jl£ \jlj . jj latl l 


^£j^aVl AaJLall C.JlA td^iaLj ayisu ^l^jVl LU-al L-llj^ Jjuaj l - J4Cj 
^xutil! 0^11 J Robert Green Ingersoll “ JjxujajjJ iji)* '-L>iV 
Jj' >■' ■•■ ^ AjJaac. LoAio 

.' l "*«^)SkLa (Jafr (j£ cj - ® ^SlIulaSI ^AAjluaI I ^jLaJ^U 


Julian Huxley “ ^LAa jlHja.” jo*Hl ffl S>£ill aAA CjjjSj a&j 


Aiu» Darwin Centennial (jJjjta cSjkJI JUl^VI <_gi 

\ a t Uw j ^ LaII Ajk-ba-all ^jLlHI ^aiJi LaAic* 

♦ ^gJLAlla ^Jjj3 jA Lai A^Luua Vj 4^.1^, HIjA A*J 
LaJ tl^-AjoU diljliillj (-lAjljA^Jl IAAj . drjjlaj 1 $ Al j 
^ic» La£ LaLoj Ijjajjijj laljiC- ( ^ c ' c3f^*-y 4^y*uu]l 0^ 


U t ^ " JJ 

^r^A C£>U «•* 

A^a sLAI cUV V 


. 1 jJaj i (jjA]l LS^ v3-^L' bi ^Aj • ti-aLuiaJj li^Lk-a 
lijj^a lj»j tL. I^LoJiJ 111 LiALa («&1 (Ja*-a (JakJ ^IaII <jl 
. j£HIj ^C ’_^]l (j-a Ukil dll£la]| (Jj-<al 


^ L.W' jjLiMI Ajilala A y jn ^LaJVI ^jL JjSj ^^Hl SylaAll oAAj 
SjLxJ! vLLa Ai. .Aist^alaJI Aboj^All C-aAII Ljajl (Jj t^-aAl^l ^jl*il <■ , lA 
jj. j^a” l atl H j jU'tl l ^jc. A-ayla^all Aaat-alaJI *-.JlAJI A^l AHtl]l 
djUjliall l fl^kla ^ Ja*j ^Hl Monroe Strickberger “ 



u]» y* Museum of Vertebrate Zoology 

^j\£ 4 qj\all (j* <uil jUjojoiV <jjlaA ^a <jl qa uhjail 

<Qc. < - n>j Jlaj ^5-^] (jbajC. (j- 6 : cJj ^3 (_£bll {Jb^b ~ a ^ A 


f >rt o ^ulill ^9j ^ 1 ^9 u.flftill djlalofr i jjkll] l&Ua9 . ^^aUU 


LajjJj 9 (jj*L>Lajb 4 jla (jjilij .^^jxuu-sajll j>A V ^.a-uJall ujlajj^l (j a 

V ^IjUaxll gjUll o^jjlb Uuk.» :^\jIS Douglas Futuyma 

ci*-^ s-UaxII 4jjj 5LUI ^)jc. ujlabjVI 4 -iIaC.j <1 

L **^ q ! 1 . W' ijj .<aj 9 !>b 4-iajIjaUl CjIjUiII 4aajjll jl 4»pjA!>Ul 

La t^oaawallj ^tJjLill ^9 <LpLUI (Jja^jLo Aj^laj £-a jjla ill ^9 (jjjjlb 

V] tg-i9 -XVilt <iiLu Y uUyjjAl ibljLUl ^la;j (jA Jbj)j9 4.1 x9 

^jUII £'j^}juaa]I ^9 Ujj^aA Uj£j<j A-UJjjlJill Ciaa^al 6 ^>L_i 1 b 

dlai^a! jL-aiaLj .^1x11 <jA t(jj£ll (^bLUij ^gJYI jjj-aill 

. rr «^ s J < )iJI ^£U1 Ublbal a 4ulfr (^aj (^ill ^)**ia 11 ^A a^liull d9A 


bj[±ic.\^ iilU U-ia.Ua! jjladll Ajylaj jjL ^aui ^juajj <jl O^ 


^ixA <J£j LayaA ajUufrlj Ujjj (Jj i^JL-a jJCj LSJJJ^ 

LaJuijaj VUa Roger Scruton “ jpjjSjui j^jj uijmljqll .Ajj .<LU£1I 
(jba 9 jl (jl ^ Ti^aj !>l 9 .LiaIc- Ij^aJ j&l J^Lj 19 AjLuaI ^jUb b] (tillb 

. r ‘ <<(jj.LAbUl <ajJalj 1 g*i~s > *~i (jl (jjjl Ibfj iA-ibjulbi] SJj^aJI ^JbYl 


SjiAj (jja* ill (J^ L>a 9 .uj£)xll lJ 9 ja 11 IjA A-aljj Lbli cUljlJj 

(jAj .^ja^ljjiUl ujIa^Ix-aII (J^>La (j-o (_^b (.Jj-al byaj (_g-^ Cr 
(jj>ar ns a l^b jajUj Acjill 0 JA Aujjlau (jj 9 jo*j j^o (jbaxj (Jjal A-iaU 

(Jixll <AJbC <^ajAil jJC. AjjjJaUl UjLAaxJI jjSLlj . ^a-<u—aU 4 ala V ^bl 




. ULl 2 dull JBj t A_a£_a11j ^>jSLi Ji l^j^AJ 

3* l^_yAj 4-^buA (Ja-oS ajlA ^jl ^jJa^j ^j\ A^l^j l lutlj 

c< 5 juoi 1 I & 331)^ U& cl)] Uj^ (j\ 

SLpJI uajl£ 3 U .A_uLuij'iI SliaJI c-ulj^. 3^ ^gi] Xloj jjI jAj 
?L jajl 3 b CljjjJaJ (Ja 3 c. IjLaS tA-wallk Aj*_nia AuIaC- 

?3^!j tUaaJlj L-jIj-^I (jp UajaUa A^laaS Ia3 (j\j 

l^^Lu ^Ili S^aOa]! djlijJaji]l j]» : William Provine J 9 JjL 

3^3 j] i^g-oUaill 3 ^ CLjLbJa^S 3 d 1)^ ^*3 'AAi (jjjijiaill e-L^Vl ^ ifr 

3^ jAj VI 4Aa^LwaI! A_ulliJj aJLuju (J-Ajujij 3*^ <^3 *-a A^p 

f\M\ (jc* La A- l g g joiA AjSjjl^OA^yUI aJLIViaH 3 pll jl Llal A^At,.^iill 

3°<<4j 3^ 3-^Vi j»Uajj iA-iaJl CjUjISJIj 3j^ 3 a]p 

3 A *iAt>iMAil ^gjl—»- a 11 ul*3 (Jjaj fl 3 ^ 3 *^ bjl t *—J^b iSj^j 

3 >i^J» 1 $jV tlhUjb a^» jjiaiM 3 ^ J ^ 9 

3 * f Aj bi 3 j^ ( 3 ajl A Alu^aVl A^jAjaJl Ujl^i ^ c -ua3 

. n «. ^$juij t jjjj 3 ^ 3«i^^ 

cJlLxIa ^gJJ ( 3 jjb £_a Jj^aj Uil 3 liluJ V “. Aaa 3^19 

3^jc. AijpJ! ff.jaJi ^si» . j£al! C5^ 

jA 3 ® ?^A bi ?3^ xx SU^ll JA *.A < i j A »l l (JjLaaII A^aJji 

G. G. “oy^Ai u i .£ .g” jjUll uUp^' ^ ^ ^ ^ub-jV'‘ 

jVl l^ajJajp ^jA\ AJaiili» : Jli iAiluiVi 6 ^A 3 a Jljjyi jL\ Simpson 

3 ^ £jjuj Ijalj A aj 3 ^ A ® ^ 3^ 3|jjuall cillj 3^ ^W“V ^ (j) 

. rv ««iK UUIaUj 3 ! J^f JU ^ 




Sp 12 JjJa31 £j\3l C±l\£. jj <j| A^Jlj 

^^ic- (JV^loiVl tjjj^JI ^gi <jl£j jAjj La ^gic. 

3^ UiL<u V 4i) 13 Jjia <jl Jljjj <Ul ^1 . lilalk VV *Si3 3*-^ ^J^J 

(jjj t j frladllj *<^*i l£ J J >* i 3j <3 Lua . I ^gi j_jla3Lij 3lL 3*3 

. I <3*^ j)jJa31j . (3^^ 


3^1 * . L_fl3j3l 13b 3-^° ^5-^ 3^J 

333 3^^ 3} -aC L>^ cs^ ^L^JV! ^gJj (Jj^ajj J_^laj]| 3* 3lkjj 

* ^ cs^j^ aIajII 3l>^y 

• <j^ -L^j 3*L& ^ jjLjII :J Ji\ ^\ 

3* SLiaJl ^gi La 3^ ^ajoSJ 

. Cjhj'iaM 

3^ 3i3 • < ‘'3£11 a 1] 3^ J^J ^3b <ji 3l>£^ 3 uajj 

V ^l^jj tg33 ^gi AjiuJalj JjVl jj CLu^. 

3£L3 ^Lal U3 V] .^g-ai*Ji d±a3l l^-ilj 3j^ajj 3^ ^^iHll C^-aJ <Lljl3!j 
.<IaLui3l e-i^j 3^ 3^ 3^$ V Jj-aVI jt -iSIjJ <j3l 4j*jL-all 3^3*3 3* 
^IxJi < ^gi 3 }xa j - £ i^ 131 ^Lalxll 3' 14 3^3 (3 A&jAaJl 

tAjjlallj . jjja3Lj 3iL 33^3 ^ji t^gjl3l 3 j13jj 3jV 1 ^ajc^ ujj^ 3 
(^jiio^dl jJCj 3lL 33*3^ 3-aJ (jJtTixill 3^ *3^?3 l)ty jS^Vl LS^J 
Ailjj 3* ^ * ^>3 La jAj .^131 ^3-* iS^ 3>^ <lloil 3j :! h > >^ 

^»rilll 3^ 6j3 ><nll 13b ^gB S^3il<a]l dll333l ^l^C-l 

. rA ^LJI ^ Vs^Vl 



?dlll fKUtmJ iqloill djjjkii ds> 

1 .agla 3^ J^b 3ll ^j^Jua uj d^ill 

category of explanation AAa diaA JpjAjj jjLallj A\ jt Vp C5 i*j 

oAA jj\ (_$\ . JjjLui ^ p$b 4 U^ paa, ^ 3"Pj *6^b 

Aj]I pjj£ ^C-Aa ^jJadl! AjpajS . ^iuix-aJ jl (Jlj^ Uaa. ^^ic- 
^xjurfij personal Agent 31c. la 1 Ai Ajjjii*j 3iL Ur^j 

Aiil ^ (ji (3^ P>*3 aSj *l£>^ 4icii ^jjj tdjUivi (3 ^l$ 

. A^a^-o ^)JC. Ajuiij Aj^a jouia <jl (jJJJ A -y *\ AjIa Axj V Ajja <bpjuj 3 ,aC ' 

.Ap^M d^A ^a-cj-a 3 c, l® ^j-2lj ^aAc. Ciiu 4aa AjIa ^j 3 jfm j V Apl Aja^ 

m»H pppA i_L^aj A^x_l jl^l ^-3 A I^jj-n. \^U a AA ^ k/ij £->gj 

Ajujjall ^ Aj^jII dAc-Loil £jL-a» I^^-aC-^l <j£jjJa3l djlc-Lmli 
^_yajp* AjA] <jjp C-jIajj'V^ <j£lj . ..c-pA*3 Apppall (_£j3I jA 

Ajcj 3U1 AjfpLajjjVI ppA*JI AjLulII aAA (jc. S;Uc; jA 3? ^Aiic. ^a 

spaJI 3^Aj lAjpic-p pita* pi^u ^b Pi^r^l 

£jL-a ^jA UAxIj pjj Uia (jjj .. . (jAajC. aJ <jl£j a^Alla ^gi jAjj ^31 pJ£ 
liA ll&aJj «. ls -aC.I CaIc-Luj £jL-a jipll ^ <^3 tAjuulall ^ CAlc-Lodl 
C-lliujVp Aj31jj tAjJp^iill (J?j3p pA-o (jUu! (j-ao^j .^c-p® 3^ 3^ 

nkl l 

.Ajt_i3a]l ^ CAlc.L3i ^L-a ^ pjpjjili — ) 

.^.pAC- Ajjppall (^^3^ — X 
. plac- ^3 ^jjajC^ pi ^3 f-p-oC- AppLojjp A-iLaC- CjlaAuV I — V 



. A_pJl djljjl£]l (J£ Aj2kj L-jL^jjV \ — £ 

.A-iaJl CjUjI^H <J£ (J£jui jjoiib nkll L-alikHjV^ — ° 


^gjjiiiSS jA tiA « Lg JUjJaIl yjliljVl» ^dalLij 

ujU^jV! ^Aaj <^111 neo-Darwinian evolutionary synthesis LluAaJI 
<jjalj 4^cJl .. .genetic drift ^g-iiaJl cJlpJVlj ^mutation t ^ajda ll 

L-jIajj^I -V)>^ 


- (JjjjIa (j-® a*j! Uj & 1a ^ La Jjij 

yjUkjjVl 4 _aLiC. fj\ jA JjVl ^^fc-alll ^gi ^gix-ail ‘^lj 

J 

(j^J* J] Ui?J^ £JJ C5*^' 

. * * 
c-jlilijV I ^jV ^1j . jA3 ^^gic. (Uilax ^jJjjIa Aj ^ 


^glc- jAIS ^Uaj Aj^j (JsSM ^glc. jl) ©hall Aja.j *Aj A *i x j - i la J {jlajfii} 

^»Ia La ILU Iajj <jl ^ » jjLdl c_ilaIi£>Ll (jfLoJ V Vjj . ^Ajaifij SAlcd 

JJ AjaJl jjo iAjli jI'vaII ^j-a JliliiVij . IgA-a <■. i Wn ^Lijuil Aay V 


y^-aflllLl IgljlULoi Sj^laA. ^^ic. ygjlan VLujl eLl^/l ^llc. 


. Asu U^a 

* •• 


■WALSjj 


\\ 


-JjLjI ^A^IojIj .clA&LuJi £jlx-a ^gA ^jill alA <jl JJU3u J 


-£-CS" —-W ^ ^ 

V A^jjial ^glc. C5^“ Aijl} AjSlAi-sa-a ^gijAaJ AjV IaA ^jh Lg**' 

j :c_jjLuoVi 11 a ^IasujujI V^l a ^ >.nll ^ l$J ^ 

s 

.1 i.s _-.t 1*!.. . . *tf» 5SN- .**. .**.. 


J (jJAxodl L jaAa . -._, ^-- w , 

f { $ 

A-ajL-a^-iV SjB y)l ^jAi-aHl lalxa jj-a Ai>Lk ^Ixj j Lc 

LaS .c.U-aC. A Ai.all ^jS itiill ^jC- ^Lja3 .dlljAill aA^J £ 


La Lla 





diUll j! <_£j 3 LJU-aj ^ jAaJI jiL La cilUft 4 La (j-a 

. Ig-Alax-A ^gic- 4_kx-a^ll ILa ^j>a AS^ 4 ^g-A*JI 

-JjjC. tgj 4 jj M H j ^ a j. ,'j ja\ \* £Jjj 4<9JXjJa]lj SJuAuil! 


4a^Lijaiil jl 4 <C.LuJI (JiLa 4^U-aC. dlLilV I ^aJswuaj . l^Ji 4j\qc. jl Aj^La 
dljuul l . J3 jJ-La£Al L-iluaJl (^>-0^11 ji 4 4 % A.'ull CjljljJ->, ^\ (Ji-utA ji 
jjc. l^jj (JjSI <3Jill Aj^a]j . Ldajl 4 jC* 1j ^ifr 1 g V^lj 4 4 1 u>i*s^l ^ La& 

tilJj (j^lj .4j J&J Slac- dlLaJ V IgjV S;^l3 

La ^*jl <Jj3C. l$jl V] 4t$jii $L AC. IgjjS 4djLlIV\ 

^\c (j.iLm La jAj . LaAAj^J A aah^a ^^^^3 4 ^-AStll <jC- (jj^J 

, 1 ^ ^3 ^ja (JajAj ^gj]l djLilVl 


(JaLjjJj <j£jjLajjij c-L-aC* 4^1i A£*LwJI ^3 Ajjlill i^JajiJI 4alT !)LLa3 

qa 4jdUll <sUail ^Aklkd ( ^3 :<3^A<all ^gifr ^jSJ djULaC. ^gic 
.^LLu<aJ l^j] cJjij ^jl AiLaaJI qa <j£Jj . l^juafij jjdJ 
(JdLujj 4 ^jaj .4_pl*Ji <C-LuJI |j-a IjjtoJ jj£ 1 Aj£jjLaj3jVi 4js.Luall ^jj <Jj 

. IfrA-lAJ^flj ^ Qa Aj^a ^gic- 


genetic AAhaJI OliAj(jljikJi ^Aidd La Lajlj 4<jaiAo^il <JIa-a l 5 ^L? 


^Ilall <Au>A4^ii SAalali algorithms 

.S^jIL <j1aa j£Ja Jdasl *Lu Jla 4 J33la 1I engineering optimization 

ojjjL-«al! ^jjskJ djULaC. dLalj La <jj <Jj3j (j\ Cmx \1 ^j-a 
oLa evolutionary algorithmic optimization processes AjjjIaLl AjajjIjaJI 




. ^)iul jjll 4 AjfLjjLajpjlj $LLaC- ( ^A 

4 |yij LaJjc. ^Jaiill Aj[nj Vt l-ia. (J^-uill Q* uixa^U <j5LIj 

ch £_£;Ia11 «ij 4 J jjJalll AaIaC- (j^-ij^ jyjol ^AtJI jjjflll <jV 

treal personal agency >« J*a *Ti>^ .i» runj “ jl^jj” 

<lLuixi w uajJLju J talLua JjIaj fl ls ja. A_il (Jj .tilll <J*ij Ail ^jaa. ^ 

• Jjj^ 0° j .V ^1 J*i 


ajaLlII a^^>U1 £-* JaUjJI Juc* <jl jA Ua A-al*Hj ^111 (j^pllj 

A b-y a jjj£j Ia llllc. A-Ajcjxll ji^iadll dlLill djli^-ajj jV CjI^LluJI dIa 
l^jJajxC. JUJJ ^Ull 4“^^/ 4 <l ^ LiaC-” JIa CjI^jjjxIj 

(ji jjAv . djjJaSjjj 4**i> ill C>* ksxr* (_g£l (Jx3 (J^Jj aJLuia (jL »IajV1 
<^a]1 ^Ju Jpj£jJ Llal^U^t<n,A iLl^J ^1 

.^aAj In a AjSLIj 4 aJLuiaII J jljj Ail ^gJaj AjL 


j laull 1)\1 oa li*-flj “jpjA jJjuall ^Ljjill jl VJ 

A a IVi VI ujUI"! jl (jj^ll <—jbJt (j^»» il Iia^A <jj» :ljA 0.11^.1 jpi 

^C-j tAc-Laiil (J-afr AjJU Ijja^si-a (jl La£ IaIaj t^oa Jj 2 kj <_£*!□ V Aa^JI 




«A£'Lutll £jl^a «^akj ^,-ic ^ jxj V Aj^jjLaj^jt A_iLoC. 


j^iaoll dlUll yjjjbll c-Ia1 *JI (j-a jJJiSLll (Jjij 4 11 a 4 >5 ic- etbj 

^5^ (j] Lfe **baJl al>^ CS^ (3llaJI t-Jjiuol Ujliitlj 

Asa Gray ‘^111 jjilu !jjt£ AjoiIj jjjjjb ciAiV 

iHarv'ard University jb Ajt-aW’ ^ ^ 5 >a>all ^^j^aII CiUill 
^jb j)l£j iAjjjJaj (jC- (jJjjb AJ C_Sluo£ IjliaJl (j-saikjJj (Jjl j)l^ 





1? 

iUla jjjjljJ Charles Kingsley 

alSifrVl dua. ^j-a flu. fj$i-a ^» ^wnli' l L_iUijVl ^ Aj£>]ij j) 
(jc- Iajaui Jsj Vj . ..^lill jai!\ ojita A_i]jl (3^* 

«.4jaiiuj *&1 0^ a l^jC 'V 1 

ujUx^YI A*i! AjU1£j (jjjjb <■ J>fri ^3 illllc. fl “ JjaJjS” <jl 

jl£ laJjj J*-^” <-r>l& L> ^ Ail 

^juluSII Jl^; (j-a AjI )Z jiih <J>a jl ^j^aj U ajlfk-l ^ ^jJaJ 

j^ll Ail S^CvN ^JL l^Jj» AifiU^aJ <& 

JjLaijj” '- v ^y ^j*A»t. «l^-wiaj Cj e-LiuiSn <j 

d^~\ V j^uilj . ..CftM a!\ ...A »nk] |» :“ Cl>P±^ 

jl JLJI A.x-ulaj f gjLaJ Cfj <j-aj .df/l ^noi iiVI Q j)»h^»j Jj t ^ua a i 
Ajt-ukll (j^U. ^^Ic. Ciljlnllj ClsUljjpJI ^JJJ ^1 AAJjJall <>» 

. ^iuaJ (jjjUil { xJu-a A^JLj jai 

Jj JV^uVI JUajj <j& tj^L) U i*J Jilaal' £)\ ^ 

JJ Aj^\l CjUj 1£II (jx SlaiilA ^ Ail A^*AJ ^ <j] 

A_iljVl Aakil (j-a ( JaHlj Ail ^1 . dilijlilll tillj djia>jl ^^lll CiliL*JI 
ar j’u^ Igil 4 6^ (JjV (J-P*- 1 •Ajjjllill A jW , l l 

Jaxj ^ CijLula l^il i*J LaJS <. 4<jjjij JbL S^jjLua 

.A-r>Aj JjL Acjuna Cili£Lu ajjij jiu^a ^ill ^^Wl 
A^aj^La (j£lj itlialik <jfL} ^1 A>t^J C5^ aJ^Jq^iI 

iaUSoll ij Ji (Jl\ .UjSi (j^J ^ jA frlSill iaiij AjuJal 



uV I &AA ^ai ^^-lYI cjUVL (J-axJ £-l*-<a-a ^_9 ^juilxall 

• (^£•^1 Jal Jail Ajjlg_ill 4-^j*Vi1 1 ^J^ A j Ajlii^Laj Ajuuij 

CjI^Ii<JI ^ a-LsJ ^ ^1 “ ^ -LAa .jk .Cj” UJlx. ^jj Jj 

<il A^AjJI JJJJ U AJ . t|jl£j ^Cj ^Jc, <jl£ S^aJi Aajujjl:i]| 
CS'k*' aJUac- IgJ (jjaj *.ii ^ai (J-hjIiI AjjIc. <illiA» q\ Aj^x-abca 

c>lij l3i ...aK ^UJI jJ JjL ^ill £jk]| Jio£ 

4 ls-Jj^ UJ^ u!^ <—>LL>aJI c£jS o£ JjUlo 

(J tlaaau-a £^>la]l ^ U^ (jjj •SJ-ia-a (jjjljal Jc.lij]| 

Cal£ j;^9 ji J aW * ! ! ^ AjIj i^jill jUall <j-a£L ^1UII 

Lmaj Ujjii ^ A ^ ^ 4 _Loj UjUaj^j ^k (jijjpJI aJIaj !)LLa liij $. l£Ul ^ 

coJjlall c-LuIill ^Ll .1^1 ^9 Ajuaiflj ^a ^jljJI ^la-ill v'w im LaJ tiHj 

L)-^ «• jL^I ^ ^Lb)^ O-aljiu elSili I^A Aij*-a ^ ilb lillhj 

ajluc.lj (jptLVI ^ J^UJ! <&b jUjVI v» Jiiuii ^alau J Jj 

4 Y «. <iiuilii SAjac. 

j\ ail J_£3 lj AiLui* jXuiA. A ]*\AJ c-b^VI ^alfr <jl ^)J “^Jjuo^a” ^" 1 ^ a 

L^lj C-ul^U ) AAf Aiuj aLujj! cjUaa. ( ^£ ^lajuj J3j .6^,3^ ^a^C- 

*\jx» t ( aI*J! jAj^k Ajoiij jA AjjJ^UI ^>Aj^.» :yu\l Charles Watts 
<3 :lx ^ J *j] Jj^ V *jA\ (jl aLLilij l5 jaj .Ckl*. ^al Uu^i 
• ■ ■ Aj (jLojVI jl a] aUbj^u Ajti^j Ij^Ic-l UjjUjjI aJ <ilLu V l* 

s 4 s 

Jxia jA La ci^J 4C-ijja-All dljA!>UI IIjIa. ^jJaJ AjjjI^I 
(_^)^IV T fU^^ o- 0 jA ^J xri^ A <jl «.djjA^UI 

. ir <uij Aj < , u*y\\ “agnostic” 



Aj>ki <jL ^ 3^*A? 

^ # 55 J. 

^g^jUAj < Aj, > hVi aII ^I^aII ^cjjj ILiSJ Ua±*Ja lJa^jJa a Ij^S l - d3*m 
^jjiAJ ^1 *Ll2L^i^ull 'jj ^JgLll i Aj^laJ .^S^aIIj .S^flXA I-Ailt 3**^ 

.Q^ll ^lc-j oL^jj »La^ fjSLi <^1 3?**^ JaaUall taliiA 

cs^ UJ^ g^ 3A^' JajU^al l L>° ^ u) Jj^ J L& ^ ViSaj g^j 

^jC- SUaJI ^tijl ^ g 1& dlljlcxJl oj-ASj ^jJjola ] ' 

A]^\ ^ g)Jajl (JvIjaj al^ail C5^ W^-^J JJ^ 3 ^ t^iA 3 

,{j£)lL <il£j ^ja.j ^Ifr AjjiiB 

AjjjJalll S^laili ij)«nM ^LalxSI g)A (jl i - V u31a!j 
ji„aC. ^ /jji iilli£s.j 3* 3^“^ 3°JH 

Iiilli ^^Ic- tLLu “3ja. C&r^' S- 3 ^ «^jj »<J^ 3^“-? lHJJ^ 

IaIaJ A_lijjjl.lll fie 3 C5^^l3 C g * ^ (j^ ^*j» 

ti « d ^ N1 £_* Ajgaij jJuBL 3^1>^J tAjJjliilll A_UjAB CjllfiO* a\\ £a 

j jW il l \ QAA LjjUaJ^J ^jk |j£)*-tfal*^B S-I^SM ^IaIc- jUS (Jaj 

A_£1a]| Aw Ay\\ Jaaj jllLa.” JAuiU : U JJ^> ri <Q fAj ‘3^4j 

“ l < \& ^j\j1^” ^ajuBI *11a]Ic. <2jj*-a1I ^gk jj£ 3^*' Lai ^ 3A xU ^ ^jAaIIj 
Bob "dulj ttijLuj Aj£1aB Ag*A-yll g>>UJj Aj£1a]1 A j» a ^J I cJ^j 
iiun 4^AjjjaI^ Ajj-aIaj LiafcjljJAiB 3Lius|j Aj£1a 1I Au*-AaJI 3^3 W^hite 
flc. j\luJj Aj^LoB Aw AaJI J^aj Simon Conway Morris "l>^U> a lS^J^ 
c-l p>}$\ ^Ic. illail Sam Berry AjxaUj CjU^aJI c-U^» 

j^jla” jj^a Denis Alexander l>^ 4 U-^ AaaUj 

AjSj^aV^ a lalal l ^ Faraday Institute 



Human Genome ^yn>l) gjjiU jjAa ^ 

r BioLogos ^cl)aj^a>a (JuJaaj g£i]| Project 

<ljU^a (_$l UJa3 Q^JaSjJ .^theistic evolution J_^Laj]l 

Ia^j .A_u*^> AjjLa^o Igijj^JUj jjLj]I Aj^]aj il^VI ^ tULoiV 


u£ AjILIaII Sjaill (jj» : Alister McGrath “cl^L jluutf” 
Cy* V«lJ tAc-^Lill (J jJaaj ^}ii£iji <jl jijjj AjI*U SjoiS jLaJVjj 

Ulic. i*j| SjJaLk jia^j “ jijj^^JI Lai , £ °«SjaJlll aiA -UiJ aI&I 

^ Ig-lLal lA lul l C 'C -jjj Lo^-a A_iiljjl.lll jj) Will Aj^)Jaj» gjj (Jjib 

3 u3j^ (>J J yA^ CT^ C> !jjj| A.yjl ( ^ A o ^ ju* 

^LujJJj Ajua <jl iJ V l* jAj . £ \< Q^-lL^g ^^ix-all liA t$JU IjAumj 

. Ijjjbk feiljiJ 


J (ACjjAaJI AjjILoiIj) A' . Si A ) V ( ai*JI» (jj ifif'"” Jjllj 

. Ia^jj U V ift • All I >iQ ^3 Alkali wl j 

£V «.^Lu4ai IgjjfV ^gjWj.11 1 jj£<aJ V c-Laic- IV^a..^' 


^jJalll fk. (jL Jjill c jLaj V Ail (jjiilstJ Jjill c-LalaJI iilaJjlj 

A^Aa. V Ail iUJVI jf cilUJl *UlL jtajVl iJ>i <jt*-a (jf\ (^Ic. ^jlaJJ 


logos (J»J*.J$ ‘CaISj jl gji Z?zo- “joj” Aliil (j* <j& $;U& A-iSlI YT 

cs^J ^ yaj*j US “A-iSlI ill” ^Jau ^il Ajjljjil 

^jLSil (jAVl? { 1 m 1 \ jjJ ^C-llill jj^j ( — } Ig-utuil A-ialo ^^Jc. “jliljS jj-ij^J,tj|^a” 4 a\L I ^All 
h'° /^ /^ i A^- i( /http://biologos.org) (jUIi ^SIlu 

(^jiil) 

^ jUr - jj^Ja (jc- AL^jia Sjj3 eUail jJlSiil AilS (3^ ill 3^ jlao&VI ^1 j.'^i V £ 

(www.sawtonline.org/evolution-) bjy *» ^ <^1 j\ j ^Jaall ciu^aJI ujjS^iil l^j^aj US j jU.1 1 
^ © /*1 /^ £ Aj^- ^^-laVI fj ‘creation-dictionary 



(jl J QjjSjj V ljjl£ j)|$ t^jUjoJ! -kj^j jji U1 

(Jj-aj jjliJlj jpajj O* ^LLa3 *Ud^!i (*k-^ O^ A-9^-*Jl Ajx^ ^k D^l^J 
j)i \ T^aj V Ail Aftjq^lij .ULoj l&ljj£i ^glll JjjiLlSI -kujJall ^£3^ 

S-abj-ll Zlli Uajj *sla lij£ c-dJalj ^AiUaj <jl£ Ll) tr^J^ Lfcf^ jjlalll <j! 
ufllxual ^ V jjklli SJIa ji Aju-JaJb AUxIaJI <jl 

^jlaall (J^LiHaiV IjW^j j<' iua\l li^Jj *(j*^ Lf^ *—ib£l! 1«JA A-4 .AAa31 

(jl ^J^Loll qa AjI (jlaj i2 tSjlxLoiV^ (j-a L>^J (J^Lkl! SiUj ^ 

Ajl Liliac-I L „'y" ^ >■ iaj.j jjl (jVl ^ V -1 Hu^IAa ^Ja>jj liA <.— 


jUakl j)-a Ij^lajjj La ^Cj AjA 1^)11 p I jaJjujV 1^ 


\ ♦ - Ml t* 


.AjujalLall jj^aJjbaVi bjjja (jj 




A>^11 U<w>i jjJaill (jl ^gic. jjjj-aYl ^ (ji] ^)jaill La 

Ijqk'i.a AxiLa jAjj <J*-all 3^ ,^*-L ^ AjII oj l)j^ 

(jVi eLaixJI (j>a JuJ-iJtJl jl^l U-Ujuj Jj^. JJJJ LaA i^Lal*il (j-a 

SjJLaJ! CjljUaJ! ejjJa ^ Aj-aLkj tiLaJVl <^*-2 jjkill <jl 

“.^” d!&j “J^Sa" Ju ^la 


jjl ^ (jiiij llil Aj] JjL j $-9 .l^ij-aj dui (Jjjli i^Lujj 

jjLoli A_llli tAjlki-all A^_akjll (j-a ^-ajL-iia La^ftC' <^ 5 -*-^ V A-lii 

.futu^ajsl AajAaJI ^jk V (j 4^ LhLSJ^ ^ 

^k ^a-lc. (jc. ^sjj ^l*Wi l^_j| jn»j ( duJ 6^)J Lai lAfL»j 



Ajf^LajjjSM l—iLLa*]')) o' ^ a - - ' ^~Vqjq-v ^ \cl 4 

Ji) o' 3 ...^l^Hi SAUjI UJ^ La Lite* W Jui ^ 

o'j 'jjjSL ^sJ ^^jjLijjjVl c-jlill ^tuaj SjLjuJ' cr^^ 1 ja/^' 4£^' 

^Cj “b£j” liui Jxij <j' AiLaJ (3l^ g? 3 O*^ 

o)jL^ L^°) Q ^ 1 *jll 3 ] 3tjla ^iaOJoU ^aJ * A «.Aj 3 jd£iAi]' ^Ic. Ajjl* ^.ifr 

" c * _ 

^lAj^aJ cAlA 3 L/' Alaxj ^IS ill o' l_jlla ^UjI jj_£Aa]1 

k\ Ajjja^' AjJaftj J) ijAtJ ^L “£uJ}” (j^lj .^^g^JjUjJjl ^Ais-iA 

(^gJunlaH ejlikHiVI A-AaC-) l ofrA^ o* 4 jlafc jA oJjjL 4a.^ < \ l La 

LaJ clAaSLbJj o-^' L>° j'Aa “^UAx^aoir 3**! dicjj 

La ^gic. ( a^aj^aJ < _ g x-ii)all C—iLiujV' o' <^-1*4 La jAj .Al^o* ^ J>aJj' 
.A-j^L ^Ui (>ajc- Aj 3 OJ^J O' UJ^J ^La^gua jA oA? UJ J 
‘**«.4-ilSajl^jjoj 4£3L ^Lj 3L» IgjL A-iLax]' &jlA “dijj” 

aIa^I 4 aJa^alfr j,Ajj 'La.’W’nti.a" Ail' o' Ljal IjA AJaal La (Jj'j 
^L AaIjjj'I' Ajjftf' o' '■^aiL 4-j' 1% k's\ja ^J^LosJ “Cuo” o' V] .^JjV' 
^ib U^ljj o^j ^Li& ^iLaj V l$j| 4£sta !yLj (Jac 

O^** [DNA] el* jLa o*!^ 33 f' L^j» .agentless cic-li ^Ls Aitf 
AjfLju bajJjl Sj4*_k-a Ajjj^ aJI o' (_gAj V' . 1 g.AiAua ^ A^lajjl^i Sj3 
La (J£1 o^LujV' cW'j jSall A-aJ^C. AjjL^LjLV SAaIa. 

AaL dujj’ oj •°*«c 5 x: u 15 O* ^ La ^tilLj 4(J*i o^a oj^' 

Alt ."ixiLuij ^^A ^o>Lu!'^ AlfrUll Alt]' AjcuL o' a&JJ jL.»jt 

•( 4 ^! ^) 

'^A o^J cJ^L^] A-LaA' A] o^l JjV' ^3^^ 4 C5^^Ui 



IIa ..o fjA JLJ V Lial i) 4 A_iaAV 1 ^ajJiC. Ajj£ U-lL ^^JtJ V 

.Jaksi! 


:4iG (fiqEJlL(jll QcajijJI dlqmll 

La 4 ■ ■■^ '^ L ^jiLaj Ui * i^ii ±1 ^jl ^IlLj Ju^ail 

• C-laC.) ^yn Ifljlc. £jJsjJ La <_)£ ^jl Ifrj&aa Ar^LiM AalVI daj\£ li] 

lJ±ZU\ J qa “yL&jS* Aacja La (Ja l j& ja£Yl 


ino \ *A l \-v 1 1 jmfli (_ja l_ xma>Ji StaaJI ^Jidi V ^*uJaJ l 


ejjak^ (j] ci^ Aalc. jA (Jjj^uJl lAA cj^J 

C-jj^^a (jA -Ida jlaa ^L-saC-Vi jda V frjju tfa il Ax^)*jj dalaa cil^uull 
.iLuJlaJi (;>5 jjjjlaii uaaSjall ^ Aii*-a L_ijl_^. Aax^ ^ JjLaull ^^Ic. 
<_jC. d£ylc.Vi CS^i Ajiaik (Jl^juJIj 

Aal ^cja ^j^iAauj dnV*ill ^jj» jac. JgU-ax c-^^jui a-ltSaC-l 

jj)W< ji c^aC. Aal Aalka ASj Jja iliac, t jjLnlla <^aja V 

iS^J *°'«((jlfmaJ! l. .fl^jll liA Iki (jl (JdaSi V daa£ (jjj 4j£)d 
"^ja^jJi” Aacj (_^da ^jaaa «jjlaa!Sla (j^ajja V Aal ^P)j» Ack-kl aiA 
(J|) La Laa^ tlaiak LSd vil£ala <jl 1 )£ulaJI (jA Aal ^jAjuaa VI 

j\ l lalxi Aa />-aja Lai JjaLka ^ac- A-acj Q^fu <jl -W JUj ^ (JLaaaJ jlj lillaA 

. JjL U ^ia V Ajl 


(jic. (Jj>^>^\' ojjLiA A_^ljl A_ulaLLa]l ^gjj^al ttila ^jVl tciililj 

^ jVI Al uaL-aj LaJ ^ail V ^la “ . qa SdL^jdi 



(_>a3)li ILa $\jj La jjjj ^aljLc.Vl SAjus <jV 

CLiVta-* (jx (Jla^all ILa ^gk <jAaljJC<Vl X\X\\ iLLal tiillL <jc. ^ ?L_fljjxil 

*uu aJ £>Liail Cl3^ A_Slj CS"^ (JL)*^^ dia-jli 

: Aj j S U >£l ^k A^Xc, S^jJaLa^a ^ JjL (Jjjj S^La. ^^ J^i-^l) (Ji)j4^ 

J£ ^ liKJUll *LaLl 1I cjj^. Aii] ?«jjJaoll ^gk tiLjjj Vi <--1^J» 

dul£ l$jl cJjali ^glc. I'ul^t a Luu A3j . (jjlUjLJdjjlj ,jj jjj ^a ^j?k, 

^>1 ^ aAjLJI A.afLaJi ^gi (ilfLuoll (jL aIsUC-VI <j1 (^ifr (- 4<V J^ k ^* AAjjiJJ 
^-aLuia!! tAKjuall ^a - l iijU.HJ lig \du^ ClulS La^ A J^3 . p\xl\ J) All JlJl 

aAA (ji ^gk ^juoli La ?diLa^-aii <ja jjWili u£Li]| ^jgatj i^Lala . 1^3 
?(^Lill AjJa SjjjJac^a AaIsAa (JIaj ^^11! ^A*JI ^gi eA^jll i-liAaJ AjjJaill 

Jun-Yuan <jljj Ufc^” Ui)j4^ UJJU >-^11 CiLjiaJI $.LaIc. A^lj 

©A^IaII diLV^ll AjjLj -lie. aK LlaII a La c_fiAL-a t -vj,^ jAj 4 Chen 

Ajj^c. Aj^slv dilaj^la, a! aJaaaII AjlaUi&l AjaI£ Asa . ) ^ H H Ai^ a I 
^^laj .^Aiiaill jjkili j£a c iKj^al l Jj Chengjiang “j\ j^ l£i ” ^ 
(j-o (_£Ax-a Aa>j ^1 AjI V) cAjj^jJal^a ^3 ^3^ ^g-ajAtXI (-JjLjL aAiLi 
4 -ifuj qc, AjjjjJaua Aa*.! JLj J f^iaJ AxSSAj AjjoiAJi jLI Laa iAaxAiuiA 

Aiill Iaa ^Lajai ^jaju V Sa^HaII diLVjli ^ ^LaLJI (jj a1 JUa .tiilL 
4 -XjjaV 1 a.W^ aII diljVjll i^U lAili x,aj0 .j^laiili Aj^slII 

V 3 ^^L-oJ (jjWali ^k Lji» *jA AJ J*lJJ La^ ^jjA-sallj 

i ijJiijj ^ji QjAjJal*-jJ IXj^I ^3 r <‘Xtj .A-aj£^JI JiLii ^ji ^jJaUxAi 

«.<jJjjb ijjiju ^jl Qj i a jlV'u i n V 5 


^gjV A^Lj^a a^Iali-a AjjlaJl ^gk .^laL^-Ali (Jjai ^ji cHjj^)3 t iLl 



eUifr jl lillj .Ijiuil .*L^I ^kllc. CojoJj tlslljJalj; 

<aU]] j* lpl£ “jiJj OiiJ^ l>* 

Aj^all (_gp Ur ^^^ j^ ^g-il ^kiLuol jx 

L-jlau^ai jl Jl£Ij11j 4 % jnllj .Aj-aLtil ^A;l£al \ ja $ qj jl ^g a \ 4_plxii 
jl jLaAic. »g *■ >*\ j \ cl \ jc, ^uxlill ~g j-o ^ n^l JajaijjaJI e-t^HI 
(jA lAjp jjy^Cj ^j| uiuJaij .Aju^oja dlt* 1)1 ^gjlc. 4 ^.jjJaa 1I jl^aVl 
(Jaa AjjAaJI 4_ujjijl.il] CuLaJJSJ jja.iL-aJ Lo^jc. (J^b^C-VI 
^UJa Jla» :Lynn Margulis “ l j*u]j?jU jj] aI^qjaII <La] Ic. ^jjaa 

4_ui.i*Ji 4 Ajall djli 4 a* L>N/ I jja Lia^j 4_i£]j \ vng mi ^Jjoij 

j*a <j]l^ djI^y^Aj ^< j£a] l Ijl^iaa ^,,*1 tin 4 jj^JI 4_iujjjl.iil iii]j£ i^Ic-Vl 

^4 j jj-v I I £. l_l>aj£j| jl (JjLl Ajl \J jixJJ dul£i p IjjuJ ^ 4 jOjQ-v II (Jjju*alij]l 

. 0 Y « C 5 * : nI a ii £tjjti]l 

jl Jjl tAjc. Cujj^mall e^jjaJI dlp^l jl cJ^S j^lj 

La j£jl jl ^ja\ V Ijjla. <-4 \j£ 1I ^*iaJ V 5 duyu j! jjLall (* > ^ 

pLi^^l ^Jtc. luIc-jJJ j-a olp L<ua jp j*a ^arjjl-ill CuLaJuVI p*-L 
jlxjj lg aj,Lil i. ^jJ| aIIjujVI j£]j . jjjjl.i ^pajl La£ tljj I'lj'^.all 

• 4531c. ^gilall r - L 7 mil (j£ (J-aau ^Ic. Spli jjladll ^4>^ iij LaJ 

.(J-isa*4 ^ylc- opli lg_jl liLil V 

VipJ *^*4 ^*-ia|j3-ali Jlpjill IjlA (^4^ (j^ UJL>^ UJJ^' jK ^ U^J 
^aa t^Vn^a CLajlaki ^a du£ ^jj jl Jji 



Cjj^' Ua 

ila ^ liLj j^guiiuij 
<_gj.laJi £juij1 O^J*} dlLa 
( ^jjj ) jijl]| j£Ali JC- C-fli^VI 

C_UuJ ^jjajl ^ji Vj! Ijl (. jjjanll j^- u] i, jJsuIaII l£>i& *[)J (j* idlilj 

l£-ai q\ LLaT Ag_SLj L>® J jlVllI ^gk ciLxll ^Jc. (_>ia)jJCrVi alUs 

.^gix-a Cjlj Ajua9li<&] 

<Jpaj Q±i SlJ^all jl Aj£)*JI A9^L*JI Vi tUil l$_llj hyl\ 4lallJ Ijjj 

jj^IalAiU A^IxIaIIj 4jq , .Jali l" 4jJajj3sV|j jjjladli 

iduiiuLiJli jqJoill dJUc 

j^ Jsuli Aj^suS ^jjLoaJl ^ji Aji liLui jj^JLali “ cJijjJC.1 

Jaljjjl qC- Jjluull Ux9.li ° r 4jSil A^i)i AijU^o ^Jj Aia <^2k ^gk jlj ^2^)J 
cJjjjuoilS jAj t ^jjj jj <JfLiLa Aj ^)J-a 13 La jAj . jjJadll 4 jjlV' 

^alxlL i^yaj£ ill AjfL^aY 1 4j» a'sH ^Lal AjjoUJj S^jJaLx-a i JijU (JUjl=Li 

L-n^ M ^ V Aluj American Association for the Advancement of Science 
, ( jjj^Ia*i]l (_jx j-uSUl AiiLalc. AiUl JIaj J>Udli 
A^ixixll Aj^aili jt “jjjjj” jjiaUj Colin Patterson 
lijjJax tAiuuolj oAiac. ^cju-«ajj t^lll aL.1j tA^)^ AjJa ja ^J1 (ji 

L- l-lLa Lai «. jjJad]l Aj^Jsij ^ic- J^J-L n ilA (j-a» Aji 

>/’ ^ University of California “Uj;jiill£ A*-aW’ ^ Phillip Johnson 
149 c^-^jJa^di llA (Jja* (J?jiua-ali AjIIc. diLUallo SjUV <Jx9 

'vs| 



oJuLa <Aa»g_±A AujJsjS £_1uij 3 ^ d>®^ ^ qj^laaJl» ^jl jLlI 

^ ja^l t Donald McKay i i-uaj o>i3 

djl^J» - (Jjjajh IjA IgJ L " ^lili 4.jft 1*s\i t£C-all ^3 ^Jjk-aijjll djl^s Uri 

Ujliitlj tc.lia.Vi ^ “Evolution” “jjJaalf 4ayl»ij ^UlJVi 

(jl £-jLoSl bx3 tsUaVi ^a^c- if* UJ-la. J}3 tillj . j-iJJ ^-® LT^ ^ 

qa JjaJJ 1*0^ ^Haj-aAli jJjaj fJ ^ ^iij^ 1 ^vi~> ^ 

> 

AjljtjjujVij t^g^laJj jju>Q <> _^] ■ • .o^.Iax <jjJa9J *LaLdLa 4_ijS AjjJa^S 

. L_ ng. *\\ Qi^i L^l>® 4jtui 4jJjAV djLoiCj ^1 d>® ^ Q xjj l J 4j 

£ 9 \jj jaa£ E ^-flyaj LoJdc. r °“Evolutionism” c_iAAa]I <j] 

jjfA L^i ^ cr^) J^iaali Ajylaj ^H>® ls^] c3^ LL? 1 ^ 

L_ixl dJd*^ o-iLjaA 4_Lal£ Aj jgila (jjllxJ iS^ ^Vi ^ <ajjaJ i ^ 

4 ^QjWH Sjill 6jUaC.lj jla jj] ^^i^aaujj 4_lj ^jJaali I^JB 

. # Vo£» ^ 

dg-ilj (d)^ U^J ci^ 4 lU^ll *L^] , C5 ju1 «^3j 

“a ^jlAr- fij^iajuji e^Ua.” dji^S cJi-^® ^ b-^c. ^ ffitna t** i.Kj»ii Lsj 

* 

ajLoclj j^iaall i*lja. j^j dJ^ “The Funeral of a Great Myth” 

dii^ (_£^i . . (^J^laah L—iAAaIIj t^UajljJJ 4aylaj 

^1 jl» t^g-La^li L-ijjjall ^gic. Vji ^a ^aal i i^A (JjjJjJ «.<iLl 

Ji)l\ (j^ ^ tojjjlauii (Jaajj t-JAA^li 

dll: ^jLujjai (> Luij ^3 tA-clxll (JjAC. ^j-lc- Aa^al*JI Ajjiaal] ^j^juIaII 

ss 

t^ Liaj jljli A_ialjll d)^ .i^A dj] .^ylalmJ . oV <<Aj^liu]i 


.V) L ya ^IjII JjL-aill ^ Scientism 4 _a 1S (jc, aulLd' 4ojiUJI <x^\yi ^g^Ji 



• Alj^Ja oj_i3j Anil jail1 il l v^jAAaJI 4o,i^ dj^^la 

.A-acj ^gic. ^glkl^li (JAill j^-9 ^Lill ^Luj^i Lai 

C-Lalc. AijptJ La£ j^kill jjc. eijix-a ^ c U’j-sj ...^jjsull e_iA,lall>> 
(Jjljjj jAj .AjjJa^S (Jiaj c-Li^Vi ^llc- Ale- jjL>"i\U - (jjjjjAa, 11 f-Ua.V 1 
. jl^aVi Jjjjjo ^ L$J^ AjjJa^S ^1 aJjIjjj Lua ljUc. 

bjic. JjllL ^juLa J^La ^j V] ^LlII JjjL ^JaJfcJ J^i 4^aJ 

La jA ILa (Jal . Cj sLuialpaV I (_y* cJsi (JjjliiaJI ^>j£I 

• l^ja ^ ^jjuuSj^)iH (jl V] . A_ilc> c-Li^LM c»Lalfr ^.lax-a (jl ^jJai 

JjjLa» j^lajll q\ ^jj j$i .[)±& Ajoij V D. M. S. WatSOn “ jjjaJalj 

(j£»aJ AjV ... AjjJIa. £ LjI A La-yLLall AjV V 6 (jljJaJI £ Lalc> 

^Aj Vi (Jj*ijJI uV L)^J i Lj^laLa 4.flm**ua.Ii A_LiVL Alau-a cHjVjuJ 

<jl C5 ix ; i La jAj <<.^3^^ V special creation <j-aUJi (jjlaJi 

\ ^ in» t oA<al^ 3Ailc> iIjfljjjSllLba (_Jj Luj^^j Wil l AjCk^ll 

<^j . ^alaJl JjiaJl A-iic. \a v^ij. ^Lll o^iaJI (Jal 3 

aJjsujoj Lac. (Jc-Lutjl ^jij «.AJaLaull o^j ^.aVi Ci£ (_jiai V 

. SLaJl Jb3 ^jlc- <jl£ jl 


rdmjkdl ddmliil c &A 4141^)11 diAloldll ailiill 

:djdiiil(j djqji£> didjQJ jqkiiJI 

f j * 

AAutlall ^jl laj| liij .AjjJaill L_il ^juilia Ijj Jj-aJ AJsL^La 

O^-oj JA (j^ij .(JjVI j_^iaj]| ^jC. ^cHjj V A.,ut.4J-a.Il 

Aiuiiall (jl Ua) ^1 ?Aj*-uIa]i A^jaila]! Jij-Liill ^rVfuj>i‘i ^jl 

jj-uiij lA^j AuHoIaJI jli LjaHo .Aaj^ ksi AaxjfLJil 



iliVLaja^M yA> La V]j .tfr-ac.Aj J^A (jc- CK^ 
lip] La (JS jjL AjALall A-bJajill vLLa LifL^Llajl aJju!i dul£ <jli 
• w >•>■ liaLal (jjjiil (_jAI tAjjLjjA]! AaUsxll oALa]I ^A 

La jAj t^j-ajl! jIa* SU 2 JI 4»nLiN ^j3 £-a AflUall j\ aALall 

. jjjJalill <j>a iJLaJ 

4 a,. "\a\ l ^jja ^LlSjudis < > J!LaJ JJ L» sll ^jj JjiL ^jl bj< W 

jjjjbj 11 (JjS AisIaJl aAA Aiu^liil tiljAl Aa3 .AjJiLallj A-Jt-nlall 

^Aaiuil ^Ju^c-V^ c-fljjjoLall jjlul ^-*3 . jjiuill aJVL Jj tC-Alaj 

. 4_j^a11 U‘‘'Jj- a v^ (_j«a Aj^JaJ 'b^laJ ^liujiV l A j Aa ^ J (^_jJa_Laii IaA 

De Rerum Natura S A^oa ^ &A^A Aj^iuSn 4 j>L^ jc- i5j*’j 
On” “(jjSill AjtaaJa jl “On the Nature of Things” «eLi^Vi 4 » nL> 
jc-Uoll 1 $jl& ^1 4/nTlli (ftlc. La£ “the Nature of the Universe 

JjllaJj .JlAjaII JjVI c U^Vixi j^j (^*JL>^ 

4-JjA ^ “ C5 jjjjb Jji” L^a] LS lc> Benjamin Wiker “j£jj 

\*±~_y Alijaiia ^ ^ ^aM IjjA^, ^ jL > .**& 

AijqilaH c_)V^ J"»J <ji t. a >>>g jjl Jj-a£ ^ iAjAa. 

. ° ^a^j^aLtjail A-iX-uUl 

^^HLa Uiijx j>-<aLt-a]l ^^-al*]! (j^3 (j-^J 

j j W'i\ i ^^Aj tjjjptj 4 -iaIxJI djL^laill (j-a fcA^Ij L Vij U n*s 

^ ^ macroevolution “ j>kj J 1 

q^A 1 l^-La ?rVn*.^ (j\ l^j! ^jAl <iuilall 

. A a ^Aa\ l “y L)^ <a A il 1 La^ 4-1 aI L-)^ * * * ^ 

J A_lo1c- A_^iaj -Wi (■. lx juqj -OV <C._^j <j*a <-_a3^a jAj 



j! AaplaJl (jjjjj <£>1*3 ^tULail y^XA Jj^ V^A Jxa 

jl jdXo Cj^ A-LafLli LSxoljj4_J^JaJ 4 'Unti l ^A /j t l* .* *< < 1 4 \ 

^jUsj'Vl j-lxa J\ ( _ ? Jt : lxla]| j) (_£j}bdl idLall (j\£>\ c-1 jjoi i ^^Jaxa 

La£ 4^11!} ^Jxfi 4 a ^ £-a (j^lj . cilli (Jxal (JxXua L>° b . J^taJl 4&L 
.^Lls _>»VI jSij j_jl l*£j (JjijXjSj] (_glj 

:<Suil*i<iII a^q^lJI kxai b 

V ^jlaxaj <x<dc <j^3aj ^laill diS^UI Aj USoI I <ji ^ ^ 

(Jl<a“l2kl LI*ft 4«jl Vj - J Aj^)Jaj]i a^A <da_L-sa ^ic> (Jaj 

fjL ^1 a priori \ 1±ma ^uajlLaii qa JjU Cj -A J uda Ja kjjq 

dadl SJjUi 4-pUI! j) 4.,ixn]nll paradigm ^i^juall l^ Ac. 

(JJSdlij (JxLuijl ^dLlI (JjlViU AjaIaJI 4^jlvdl l_ i'i Ijn Ajua V ^£dll 

Thomas -iSj J5L fi*Ii jl L_xaj ^dlI 

[aa 4d*laJl djjdx-ali <Xuij La £^Luli ija Kuhn 

4-=kJuO Cujj jli . ^30*. £A U-LuullJJ V C-UJjVI JIaAV 

4^ij^ull £-d ^sjjUjj Ig-jV 4-1 a!S^\ Ida. (Jg iidl j j J a cl^-Xa 

-i£l 4 jL>-\ll I JlA 4__naLlj ,4_L<a dji j} JJC, IajLuC.L Qxaj l^-da2j jl 

SjLja^dl <LVI J£ dj-aj ^^ic. ^j-a^aJ $j-<dl 4ii “d^-axjli ^LujJjy’ 
J^^II l1$^ U^ C5^ L $j^=& <e ^ £, J 44 j\j^>]£u1 

. A jail d ^LwijV I ^ I da. 

V l-a lallc. "^j-ajuli djj^dajj 4dlbj«^4 <j^ <—U^J 

4^4a1C- QAuiI d)) CT^ (^ 4il£jujj]l 4^UuAlj 

Lu 2 t J Kdull ^ 4^11^j • ^Ja liLai l j <kji^^A Aalqa 



i-*K4_aJjj Ia^Aj < A-jjjoilall a^jjjJall lg-ljJali3J ^-<JaC. A Qj^ 4 Ajjj 

. (iiLl) DAlgjai JaxJ (jj lAA <■ (j-jjl^xill (jxu>i C jjl a^jlaA. 

A j\ jgidlli . 4_g_^lj La (jj& jA L_fl3 jaII tiili (jl -Lj^^uJI jjjj La (j£i]j 

) ^gjcuJail ljAAaIIj ©jt^-iC aLui (_£A]I ^lu^VI l-jAAaII (jdJ lAa. 

tiLill a^)jJa,a>. 4 l^.|jj <jl jLLILa. (Jj 3 Ail . ^jJaLaJI Ijjj-aC. AjjoU (^aII 
(jjLjall (jl ibajl liJc- Vj *4J LlsAa. La lla (jl Lg ic. LS ^>^ t^lajuujl 

Ja ^1 ? l" lAA jj-a ©.^jo) (_£l ^ 1* H (Ja * ^jA cJlj-^jj «C-jlj ^A^T i ^JtC- (jlS 

caLA (jfL fl jl ?jJbjg>jl l$-j 0 L»^w ^^l AjLoaJL (jjjjlA ^ (jt aj V 

?^1IaA| 4_a-jJalj 4-SJA^ (_j*ajVl 


“ jjL&jd' AjLuj-a AjLujJJj 4jL)J^ 

j jL^ I jjj . ..elifijll (jl_^» cJj^H ^j 44 aj (J£j I^S^a 

. \1 ^tAolIj * JJjL^A \i j^a dlLudj jjjlnll ...Aj^iaj (jjillj 4 4jsL£a. 

oAA j£aj (jl ^gjcnlill ^ailxll ^ill UjlskjA ^Al ^^Aj (j-a^uJi (_^V (jfLaJ Vj 
Ujja-a Jja. jjAjj O^J ^ (j^ (J^ ^ (j^ V] (J^^l 

. ^ ' «(jji-ajuJI (JjA. JjJ^J 

jlajl) \S$jAj 4uJajjLa 4jALa Aiuila (j^ (jpjjjl f ' ^ r Cfi -*“L? 

Uj^aj (j £I tL-LuallAll Al[±ui ^ A^.Laaa.1 !jjj (jl \ iVnaj (J* ^>^ l 

I AA ;jl Vj «4ijailall ©AA £-a jaJ jlii. 4-aLal (jjal 4jl (jl 

t, Vn^J ^A]l (jAaj^iJI J] 4_La ©ja. ^ ^-r^W c AU*J I (_>b|^VI 

. JjjLoll ^rlL^i^ 












it.jjkJl ,y ^ j ^ pip-Sh j ^ }> 

Theodosius Dobzhansky 

.^£jrjiT 0-U»Aj>- AjjjJaJ j^2J U, (0-^3 

& * 

^Jlsu LuJj tiGa^Lij l$JU J 

2 g ^ 2 S p t * * 2 * 

^ jA>- IfU (**■* \^r* ' A 

Robert Wesson “oj^j ^-Dijj 

^LJojjl-Ji ^alU |fc^ = A l 

.eJ, ^ 0 jOu<all 1 $j jy& £ ^u?u3 

S* ^ „ (■ (■ f. fi * 

cjlLx^- ^>0 ^*** , * J j^ <3^ cS 

.j^kUaJi j-« ^1 j [^lJ] *u> j* ^ 

Slji l$l> J-« Ju *4 XSL^a 3U?1 *LJ^i 0 jjfc L^Juo U1 

^^-4^wall o3^-**X ^5*6 

-J^yt ^ujJi 


(jji-u j)l£ jl La£ (jVl £cJJaj-a*a]l ILa ^Vnu'i Luj 

Lq £)-jj£ jijialil AjuafiLLaS .iiilLS ^oVI (jl (j-a Ajl V] . A_iic> 

♦ ^r \ laA.ftli?>» .all dlLal A^UjuuV I ^a-lx] j-a jJiS tg_j^uU 

c-^j-uj < ^ic- !>bb Jiau jjj LS H^. (J^ 'J}\ (J^Wj V AjLal^aajul (j^axjj 

Jc. Sbh iii V Ajt VJ) *UII ji JeJI c> 

^ilajugxa lg_i]l (^^Lll (j-^*** J LajS ?jpl ^A La 9 

: “evolution” “jjJajll” 

:£ 9JJ <9a)J gULSJ -I 

fit ^ 

^^ox-a (j?i j^^in (jl <jjJ juxall ^gJl SjL!£/U liA A-al£Jl ^Aaojou 
jajj . jjjxjII LIjAxj Aj£L djLLkJu jl Ajjl ( ^ j^.j ji^ J y^.y 

0>1.?>>.1a]| <j-a (jc> V t—Uak ojLjoJI jijJau <■ Ax^all ^jx-all ILa 

CjIlLaxII (JjJjg i ; *1J^ "(Ja-LuJI J^laj” <■ LuOj) A-aA^Ujaijj .Aj£L1I 

^gic. J^Ludll (JjfLLj J] A-ijljaaJlj Ajjbail oLaJlj jstJH Aajt-nlall 

.Ajjjull dlULaC' £JuJ *\\ Aj j ^3 La ^lj AiLjaVb t(j^ajll 

(jl AjjA^Sj La (J£ t^-ix*]! I^J SLi^kJl j^laJ (jc. (_^lj]l i*OVn LaAiCj 
\k aII |ji£j ^j)L>MI ^tllajL-axij .^lLuI£ aLjujj l -cHjIjuIj SliaJI 

1/ jjju Vj iA^V V t ijjl^a ^uxj 

x 

Microevolution j 9-hJ 9 jAjlqJ1 91 jjls-ioJI j 9 h i 11 -f 

X 

( la^jLQ_S2j ctnjjk Ojl 3 \j-° oja^d j-hl fgJJ 

- i x x 

:!Lal 6^9_^9 »o v5uu 9I xLa_cl v5^o^ f 9—U 

Galapagos (J^j^IjVL* jja. jjaU-sac. ^ CjUL*J! a La jjjjjb JakV 


Jonathan Weiner “jjjij <J\j± Ljajl finch 

ejiA $ l9^ I^A ji h Lo 

* 

(JxalU A^-ajp bo UuL l^JCj n>\l t^gjculafi 

<juii ^ ui yjiLn aao&ii UaLoi ^>j b^^i' jbbj ^ 


, djIjUjauftll A^j^^a! A^ojlSLo s-bj Ljjjo^JlII A-ia-Sj La ^A (^-Luj^U 


^jll \| jllix (J1IjJal Jajuj JjlA ^gk (jt 

L ** \ S \ C-J 1 ' ‘ CjjL. nw 2 q« i—iliaJI ^JUd^<G t \£\ sji^uu c <» - 

^)±ixj Lliaa]l ILa (ji 4^ ^'AV Ajju i jUab^M "fips ^jk AjJe- Cjals^ Lai 

jjbnL Ufc.ij-aj V 4^gjculall UjLkjj'V I Jjjull 

jJaLill ILa Lajlj V C_U^lli 4(^lSi £-<oj CS^ 3 * 

•reversal r ^£*ll 

tg_s dialaJj Ajiuijj^ll l_u£ 1I l^ilaljj ^^11 A-luuj ^II djLojj^jjll L^-^j u' 
(Jjljjjudll ^gk jla. ^iil CijJa^xJ J^lajll ^gic. AjjusLojVI dj^>b^ O* Lfc^bjC-b 
j£f>aM jjj industrial melanism jLSqjI Jjbjj .S^kVI 

.Ajc-lluoll (jLliall ^gk peppered moth (Biston betularia) Jallali 
^b^ ^bll J^\yi\ Afud ^gk lc> j±i ^jLxdall cjLaajVl (j\ Aj^b^ 

A-wjjoSudl <Jlibjl£ll ^gic. Ajjija . £b*^ ^ 

AjjjII ^gk Aj£loll ^j ( ^ 5 J C ' (j^*^ jffi\ Ajjjj d>® 

jl£ (jj 4^jJalljj .^^111 Aj£le ^^ill ±\jk\ A_nllc 4 Ajc» 1 n^ll 

^glc> Vb-a V] ^au V AjVI^ 41'-kArvxrfj Jjjaiaiill I^A 

diluibs ^cHaj -laia oaj jj* j^Liill jl 

^^^2 4^J d>aj .(^Lutfai ^ji^ja^o ^ji CIujv Aalaxfi a^A a^j^La. 




fi. f 

JjV^ IajUjc-Lj jjaj aJjx! ->.w'u.m La,Ajc, J.iaJI ^Sh V 
Michael JfLLa jl . jjiAll jl jj^L^I cr^ 

J^l <j^a 3 » :JjL A*-ota-j l 5^ J^J Majerus 

tf 

* <<. l^jljjfLa ^3aa.a A-*-aalj jl 6AiL32 jjo jl iAlLla. AjjuiLujVI JaAlail 
Jaaj JaiLajj (juljAll jl ^g-lc- JJ2 *^SljA (JjjJ AjI j2jj ttilSi j}C ^ jJa3 
c_u£JI ^ A^Jc-jjjah jjA-all j-a . CjLtiJI ^ jLajujYI £-j2a. ^io 

Aia-a ^kj .AjxsIj j2jj I2A ^k ^j^JUl Ln ^ali AjjujJjII 

J 

j±*j Times Higher Educational Supplement 0<< Jl^ jj2] jjU JaiIj” 
Steve Jones “jj>a dLuJ’ jl j* jo ‘ , ( jiuljAjU jof *La>Vl 

Almost like a whale vt Cjja. ^k JnVul l (jijJAll Jl; La 

l2A Jja, ^5^11 dAguAlLa Aj^)x-a ^Lj Ajj2a. jjjjb (_£2ll 

Jerry " jJj^ c-U^VI fJlo ‘—ajo LaAioj . Ia^L&oI 2a. ^Jo teliajl 

Jaiaj jjjil Cl) 1 £Aa 1 1 j University of Chicago Ajt-ala.” Coyne 

^gjuL-ai (^2ll iaUa.yi Af*o»j ^JxS 2j» iSljta C- nS (Jaliall ^jiljlll A xxaL 
^jjjLuuoJj£il AlJ Lljl^Jlj ^jIj jps jl jj>iO jx Aj^luiil ^ UrtunSI La2jc. 

* A ‘ V<< CJT^ d 1 4 Ji^ Lb L& (J 

X 

Macroevolution >jljAJI j 9 h V" i 1 9 1 j9 h 7 9>£loJI -I" 

jj^Ja <_$! i£juilj jUaj ^lo a2j2a. JlSuJjl La jAj 

a2j2a. AjjJj S^La Cjlj S2j2a body-plans A_pLujoa. JajJaj i^g-bj cg-Ljaol 
Ij^LaJI a22*la ^^-ijil jjlaJ AHfLal j)^j . l^jkjLus jo bojj ^Lyl^a.! Aflllvina 
S2bj (^5^ Jj^lau j^)£iLa]| JaLujj c^Hajj . A-jlaJI a2jaj (_5^JI j^® 




jjikj JjSUJIj tjjld (jjiJ C_£/LikYl IL&J . AjSk^p ^ 

<Sy n gradualist thesis (jj dj^x ^-£Lk £>dajA 

dj jCjx ^ J&\ djULa*N ^J-ilailj j^ IaJ jj^Udl ^j nU a fl j (j£-aJ Ajl 

.fllj.il Jijlal "Lu-aj djljja ^^Ic. <jSdj JfrlaJ jj5Lla]I 

■5\J9 Loik Artificial selection ^LiaoJI -E 

„ >■ 

:v 5 >Jl 9 A^JIg ^LUJI ij * 71TK X II 

<ja Ailok.all ^IjjYl ^ja ^ £^>fk 

. AiLill ^g ^Hka ^9 Aila^j ^l-i^LoiL AjjoiLuiI djY^Lu: ^jja 
Y tdll^lj . AjSill dj^-kA^li ^_ja Aullc- C5^ c ' ^H eL& (JaJjuoJj 

t4^JX£A jj£ djULajiJ jjlajll djj-LX. ^gic- LjJjaa. vLilj l$jb dx. ^ 

<j! A-uoiu (jjjjb a.^VuJ JSj . l^gi ^, W**n < n La b-u£ Ig-il ^£>j 

. djflj ^ AJt-nlaH A 1» 3J LifuU djflj ^_gi ^da^ll A \*3J La 

Molecular evolution v 5dbjj^JI jqK ill -0 

o^La ^J2kj tJ-aYl £islj ^ jjlad]l (jl *Lol*Jl (J^xj <J?JJ 

.& .self-replicating genetic material l^aj ^bj) Jc. o;^li ^Abj 
dj!dx.jl ^gJUjJall ^jLkljYl La Ail ^\la Dobzhansky “^^Lauji” 

ajjjdalL L5 i*j ligi imutating replicators djl^Jb Ciiadj :u*j 

prebiological natural selection obaJl ^Uuli ^jUdjVI» J 

IjIIa. A^ljikiail Yj .^«AjJa3tiLa fl^kfJ 


AaajjJj di^jjau LuiLuil ^JJ j p WiH jl (JjlJ ‘CijJa^iil ig-iL T“T 

.(punctuationist model cL^ ^Ai) 



AitHI ^I.YVuhI (jSIj .'' Ao^. ^jac- ^Ija (^ja AaaJi AaLk.ll ^jjJaa SjLo^U 
^^Jaall A aK |jl ^Aj 4 A_^_dalj Aialia. l. (jl AaLui j)A j^all 13 a < ^ s ic- 

. ( 3 U>>H ^oxaIL Aaaajjlj AoIac. ^^oxa V loA 


dajA^. Ajjjk (Jjlojj djla^lkaJI Ixola ( a-JaJ jjpaoll ^tllajkAiAj 

jjla cJjij <^0!! L-uAaJl L-U^jall I^Luaj) lAja^ t^LjuiYl ©3 a 

& <ja Laju ^1 dalcjaali ^jjLoiI (Ja*j ^jcuiall c-jlkjjVl 

.d!13 J>^J n->ll okj^aVij 


daLalgal ( ^jj (jl l.i'ifvAj t jjjlaoll ^g O *.A c„ fln^j (_£.3I1 (^jAa^AxJI £jjJa ^ij 
«dLill» j)\£ (jli .^jjJa^ll j)A JbjAa “ 3^J^” ^^Lgalj "jjajjai” 
Aa$j (jj£a (jl 3a.lic. jl (^laJl jt JjVl ^^oxaII ^ dLHI ^gOJU 

dLjjj jjl (jfLoa V tiLLuj 1W »^>jl Lokj . IfrlakA |Jg -sll jl <i laxll 

*£aI IAjLu&Ij (j^l^)5u]l j^tallj J>LaJ jj5Lia11 CsIoLaC. Ao^-a ^ AAiflCk 

.^jtoolall L-jLkoj'Vl (S*^ ls^ c ' 

fi 

jjSoaII ^^ox-aj j^iaoll ^Idklutl Aac- A >«-»Lk JaiaJl djjAa* (J^xua itilljJj 

^ # 

jjJaali Aau Iaj^» * jjjaoll (j& (j^jaiLj . jl .(_^j aJjSlj La ^Ioa 3k. . jjiaa 
A-<JajVI Aa IjSlu ^311 ^o^-all Aaa>jll (j^jUll u3*all 4-alkajVl (ja^la 
i^ak-Vl AjiaxJl ^ c_juou£l ASj tAoaJl jac. Aaalajaall A aIVi^I <jc. Aaakjljaall 
Ax-^a^a dojlk 131 Aaj A-LLajj ^axa jAj .AjjJala^ll dala^lkall Aa^L^a 
AjaL^ll dalc^jali (jA IaAc. (_gjaau La A^L-Tia ^jaxA ^ja Aaak dalaal£ 
jjoL A&ja-va JjjijV 1? ^jaj U_^ Ia Aij-a ^ 

(Ja JiJlxa AaAUaaII dalcjlill dlla Jla.! L>° 



ujjda. dill (jc- 0jjj tdAcjlill d* a^isu Ad^-a ^llll d® (Jjoall 

Ajj Jjij l^Aj lA i-s. 11 djlal^ll d^ A&^a2>»a 11 ^1*11 L-u^jpli ^)jju 

^ ^UaaL Sdada. Aabj datc-ja dj^Ja 111 4 dill Q C. !)Ljaa . 
j^ialll jjli 4^S^a»^Jl jl S^iJall (1^) djlal£ll d® AC-jx^ all &1 a 

UJ^ QJp' bj^ 3 cJ^ .UflSj4 (JJ^ 

i- ^glc. »j^aail call jj.jlall dc.Lxj 4^l£la Ac-j^i-a ^ 

olA jT>a! (^alc-l (jj^Uri jjjaJ AjI Aaiai .(JjJafil J£da Alai! ^ 

|j|^a! caaail o^ila ^"Vw 11! Ijjjc- *yy jl ac»j.a^ all 

dj^*-ll c-jl.Tk A.^a! qjs> (JjJaa! Alai! (< _ 5 ic. djiftb d jjc. (_£j 3 mutants 

! 1*»A Jjklli ! d£>Aj - frb^*aa> (jj^" ^ Ai£ ^d^l! ^c-i^aJjuj tc-b^^^ 

. 1 ' «dlb3Ldaj dH^**^ d^J^ 

Ux-saj AjjS d^ ^ V Aj) jda d^J • ^ ^ jJjuifliil! ! 1 a 

clljj l$aj^ ^b-ask. Ig-ijJC- JjA> Uj^I d^ d!^ * JJ^ J J^^ll 

^Hl gyjpll jadll L Ax^aJ AjI "djH^Ali ALtfiJ ^ (j£s cAjluaV! Ac- ja-> x>\ \ 
l \\-N~d Id^Aj »(diiU^ ^iSL—aJU jUj LaJ3 a^yLcJ ^jj^^al!^ Aaic (Jlda. V 
Ailj^ 1 aall Jfi 1 ^Ik^aJ ^g_il! AJV! l_uI£ 11! La (JIjjjuj LoLaJ 

l i v^.j i .^Lal£ La^d ^j jJflul l ^_ii Aljl^-a ^1 l^al& dIaIaI! AjflLjaV! 
j±\ ( xjJ aj-a ^ Ajl «?LujLl« 1 ^jilall dal d^ d^^ 

:!>LLa JjL j^i .dill d^ <J*ilb ^-jjlall ajUajVl d^ L>^ 

AaLaali! — AaLj^ll A^alajVl ^*1 a jj L>~*i j djLua Aja^l^all djlaLatll i» 

djljlj;!^. d -0 bjAaal» jjual! d] Uj^ij «. ^.xal-all calllaV! A L> > u ljj 
«.djljlj ; pJI dllj uaaajl dll! 1 gjuali c.Latxl! Sjlll (Jxaa 



(jl JJj-U La jjJjSk 4 UJ JU 4t5 4 —^ JUJI _^A LaSj 

^jjjujjjIj ^xjj ^Li^J AjU ^^3 ^ljJoIj -Ajuiij ^gjcj.ijall 

AjjA ^ r ^jjadll ^jc- A-i^i^Ai]! AaljSui ^3 tlllj Aj^Lall Aj*-a^JI (Ja^aj 

La£ A-jJaLalml A?kn 
<ji aj V A»iaJI CjUjI£JI J£ • 
AjjIjj cIiIc-jjij tg_i3 jfl L.1 AaaJI diljjl£JI jj£ • 

lS-UsII c> M ^ 

^II ^A (Jj-ulUll ^gic- AjjC^a i^lji £cjjj dAc^joll jij • 

dslijlUl ^ jjisu <li la>j3 tJjkfoflj AjjCj-a jjc. I^IjI £lHjj CjIc-jHIIj 

.Aj* 1 \ 

!>Laij g±u La Ai-a All)] 4^LaC- i fluoj ^ir nkll (-jLaajVli t lilli]j 

^gic- tAjikJI CjUjI£]| ^ ACj^a-^ a ^k 

ja-ill ^gjciilall L-jlaJijVl (jl ^gk 

IgJjiij <jl V AojLi Aiii^. (Jj 4j-aVi Aiiisk Aj-olc. AjjJaj j jmA 

Ajalilli CjlyLill Jaliill ^^ic- L&ajl q\ UjI (_^\ .^.ba.^.ll A3jjx-a IgiV 

(Jj-aill ^k A^jLuLa A-^w Ajuaij ^Sk Ji3j . LiDala lg jl& v_JJjJJ AjuI^II 

^jJajj I1 a» (jl ^gJ] Qjj-ojjlj ^JjjIij ,^'l^jVl L-jtilSi ^j-a ^i^SM 

^yiUflall J C5^ ^ Aj£jj CLs^auj (j\ li nLi\l c_>laajVl <jl 

Jlaj ^„ua>.j ^gA-niall UjlaajVi ^xa*j LaJXi&j t U j_^Ia3i] .IjCkjll UJjjauJil jA 

^‘(jT^ vJ^ L>° (JSLl jl ^uuli JS3 LL^jJg 



(jl jAjj (illijj .' ^icj Till {JIa !)LoUjj (illij 

( 31 * 1*11 “j&Jif c^ ljU^H ji J] j^j 

(J j& l C jLjI J^ a j V LaS IJaLaJ t<« U u (jV &^}^3 C5 1 4 j1Aaj 
ljjAa_Jj A IjiJall ^9 ^cA>n (jC- Jboi^l ^j-aah-will td^Luj ^j\j Jjj^S 

\±£i “^yjuuLlI L_sUajVr 4-*^ 3^*1] ^ o* “oj^J^i 

. 4_il*xll ^llT . n*i tdljlJ Ijjl ^JjJiaaat^ tLo 4_ji*c. ^^ic- ^ <nj<a* ill ^ ~u *11 

c-iUajVI (jt jAj Vt j^joj <Jfu 4ac. Ji*j llwi JJJJ “(j^xujjU” i < * la jj 
^ic. C 5 Ajj“ 4jj3) 4-il*c” JjL La£ <j£l .’aS^lL cll}jJ3 ^\ t ill*) V 
<j! (_$\ ii^es^\ i^ja Qj£J <j! ^ V *l£J^ 

jl Jj V “c-jUaji” <L*I£ j] <Jj » ^xjjJai l l-jUojVI (>» £tjjj V 
Aiaij .SL-al aly^jA dlljLiS ^JJ JJ UaIiuI 

4it£j ^AaajuJJ La Gllc. "^yuJall t-jl_aaj'Vi <jV 4_i*&Vl 4 jIc> 

A A \< l^uj ^j| tilli (jc. JjUatili L_u]ljail ,j*j 44iDLa. 4-iLa& t. Quo .) 
JLjax L-SjIjJ jAj .J^ uijikJ L_jUajVl” 

Gerd Muller <( ^)l^o es^ 4^al!ill S;Lxll (ja ^ * < aj j La£ 4-jl-i-ll 

^\Jai tEvoDevo rA (£^>^1 ^Ldll ^ ^3 

*J* (J) ^kj 

jS 

:!>Ul3 “jlj^” <■ _jj^j j AjjAsJ! 4aljj)jljill ^ di|_^all 0 ***-* 

diULaail (ja JdaU (Jjlxij V AjjJiaJI 4_ilijjljiJI Aj^1su11» 

^^ic; Ajj_>lij jSj jSj .duXaJI (jj»ajll (d& U jjj*j Freud “-lijL^” <^] 

(libido j^ud) U^V' j*Saj L jjt Jd=»dlW ^^*1' 4^^ 

(^jldl) .ASUall o^A jjIsIj ^Uj Ajjaua. J^!>* jU-jyt djj 

(^jldl^ .evolutionary developmental biology jU-ali.1 V A 



g-3 gene frequencies 4 LLLj <^4*2 4ajt&l S^juli 

. l^lLuj Qc, (JaIjxJLj tAjaJI CjUjI£JI UjlfrjA^A 

U-® j>Lq La phenotypic^ ^g^Uali Jaxill LS lc, Igil 

aj\A Lila J^aj V <^-3 Jc- 

jj£-^ Vj tmorphological organization Vj 

jjaLili (JaLlSI jA ^jtaLLail c_)LljjVl jmj AjjJlsJI Ajjjjjl^ll 

V C-jLkjjjM (jl V] .lAJ&aj jlu J^iiSJ ^Lll Liajl jAj 

<^*44 jl J^kjpa jA La <ji A-laij La (j£ S;.iS A *J 

IgJ V c. , u5s jjII jjJal A-LajJaXlIlj AjjJjilll L-ijlj^Jli ^aJ (j-aj .Auic. 

W «. jjLdll 4 j>^ 

L-jlkljVI :Ajl1]Ij 4 (j]a.u\l lljlc- 4 -Aaj La “j]ja” li^Aj 

JjLijJj £a A_i]£ ^paalllJ La j ^ 44 jA_niaJ 

( JSLw jjudii nk li c-iLljjjn (jL ILL* aLiijjl 

Ajj^aII A^jjIaVl Jj^ *\)$I ^ ^LaJl (jJajUllI ILfcj .lAJja^jj *La.V 1 
LxSAjj ^a!*-]! IgjuuLj AjLIa a -V <~- j ^ Ailoil A_UJjjl^ll 

j)A 

ljLUjVI 1$j 3 jjjj j^ali A^jj^l Olc-jjall 3 L 4_Lta]| SjSali Jj jVl Jfc" 

(jl V] *A-iaJi diLjl£ll AjjL^I dJiLall A-lll^jjp dii^ila ^^A 

Aulac. (JauI 4juoAJ jjiaiii (jl Jj Lj^jjj q \ ^^Ic. a^JCj 

Alj Ajj> k\j^31 cl jVIaI^VI CjLLaxj l w ^^^la 3 . 4 l >i-v ^ A 1^ 3 


.4-lull A j'j j l jc-liu (Jas ^uul ^ull SykUal! J^all CuIajmcs ( _ s -1*j Phenotype 

(^jUI) 



ASAx-oll j>v\<ai !>liLa Ajjjuajll jjxll jl <^1 £c-a!j 1)-^ 

^jxAaj ^uJalj ja! Ajj» * jjla^Il ^liVi.a AjjIxmIj <., n^j jAj .^liLall j/jll 
\ia. AjLjjlAli dul£ jl : jAj jJC> AllaiJi Vj Aaj Jfr V ^jAAjJull 


jl diluiatj ^llfr jj£j jl Jajjij ^ (jt j^-aJ V ^ASAi-a Aj>^ 

l/^C> ( 0^ j^jVj^uA *c£>* J U' ij^ 


^■^J l La 3 . ^«AjjjJajiIl AjjIjjuisJI A^Aju^all <aj Ajuiij ^a ru ^ AjVl 

4 pl j iiii 1 1 cjl^ilall (_Jj^)ij jjjliill AjxaJ 4 j\<aC> ^gJt-uiall C-jl ^ \ i V 1 jl ?jAj 

jl III jjljL -AAAwallj SjjjjJall j-a lij>* jjlull 

space of CjUlLal^V 1 <_£A.a cJ*£jj^l Ajjla ^» A 1 L-jliaj'Vl 


jUH l i l_A.ViN fl 4jl^gL jl ^ Sj^all <j*aaJjj 4 ^j jAj • possibilities 

j<aj]l jl-La 4JjjLa Cj\jj^a 3 diVLal^Vl Ajj jjjllll AjJjj ^^jII 




l ilA/n^l j| jA AaaII jAja. jj cJj^l AiaLaOJ tillj jC- jj. j x.i l lj 
.eAjAsk-a AjIjaII jj£i LaAifr «. «j»>>>11 ^^Ic- jjill Jjaiill JjAaL nLl l 

jol^ll oAA (JjJkJ ^1 CjUjI£I1j .Aaalj ^aia ^ A&LaI jAj 

^-jUl i <..j \Vn V1 jl Vj . JlAjj (jj^Vl CjUjI £11 La! SlpJl Aia CJ Jc. 
4ja.tLall ^1 a*J1) .^IjaII 4j-a£j .AiA^alU <" lAaJl 1 g *^lj .Ijilall cllAaj V 


^JLs ^g-lc- jl^A ^3j . i «A ja.H l^A IjJxlLall CjUUII j^a 6A^.lj {JIai 

\ ^c-ajai jl t"vKnn b jl jAaII j-a Ajl dlLbAaLj ^llfi« ^ gjix^aj 


AjIjjj ^j!ja 11 jl (JjA^ ,4_j£a Ajjaj l^lj .ojLjllj jJx-ball 

Alljij .c-ljjai Aik C. eUxjJallj ^bjSbU t^JAail ^lla ^UJall jl ^1 
JLuj Jjoijll ^laxA jV ^Tjjlnl l ^UjjVl JjA j-ajki (^A^J AjIjaII 



(Ja IjlA ^a Al^Jl (J^a La .SL^Jl Jua ^ L Ijilj 

,jL ^»AjlijC>l Jfr t (Jfr Ljaalm jjJVill C!jj^ l~* \N/1 ^-v 1 (j| (jjl jfljm 

4i-l wa . l l (jV ?4i-lwall LV^Aj cs Jua ^ - A^ _^A ^ c-jLjjVl 

•H?J1 (jjjjjjjl-lllj A a I Ij jll (> _ 5 jJa|jaaV1 C_iSj^all 1L J 

.A..uJaa]| Aa.'U.^ll QjAxjlLuiJ 


Jc- dj^Lk A (jjS»j (jl V \£A\ 6^A (jl Cmn lA 13 J CJ^a Ljljc. 

.J .jl ^Uaj^ll »Ua} 5^11 ^JUa .jLa cjjAa> L jAj t^Jja Qji jl ^.1 JIj 
^4 UiSJ 1 - 3 J JJ ' 1 11 ^ jUk&l ^ R. E. D. Clark “4P& if* 


Joseph Hooker “ j^jA jj^LJI CjUjII ^Jlc. <ulj <Ljj 1 L_iUxk (j* 

4iL/L* 4 _i 1 a£. (JjJjA (^xj.Ja.11 l_jL 3VI (jl (j^fj ^ L * ^ A*t T 4 _Luj 

4^i. c-Uj Ai*J (jl 4_iL (jl£ jl ^] L>® (_5-i*- A 

j£ij .-l£a JwaVl j^jA S-lUak (jl A&c-I AjV (jJjjta -j jx “j£jA” 
4 _iLc. 3^ c> J& jj^-o ‘—43 ^ 1^1^ *4_ia 4 j^j 4 ^ i-*^. 


J Variation Jljl £j^l (jl l$j! jb •^JjjVl (JwaL ji a uj Lia jj^^ll 
( 3*J.il->l l UjLjjVI V9 jj>g*ill V aA J^juj (jl iiLicj . -Sj-lsw !>Ls {CjljljjiaJl} 
^mi 4 JaL*uj 3A A^ajl L (Jj tS-lpc. C)l£Aikl (jp» jjjJl j£ ^ 
jL. jj^ Sja b fm^lj ^j^l ^.an^ll lLajuVI (jl * Jik^l 

t4jjLl ^x-aloaJl l^jg^jl (_ 5 Jl 11 ^cJl ...(j£LftSMj ObLudJl (»3ajj ^( JJJ^^l 


SpaJU (jUlLaJJ (jj^)3 ^ (j^J 4killj Jl Uj l^_La (JS 

djlc.^joll (jxi (^1 Aaij V V 113kJ CC-sl^jjU Ia^. ^juiLa [^Laj] jUajj i jj\£j 11 

k \* I j (jl <1« U.dJn.) V (^JUflall CjlaajVl jL-alkLij .(jjUaVl Jc. A^pljl 

iJl^i (SjA* ^Ub4 Jau ^ -^j .(jjUaVl Jfr jj^ (^1 



{ yl a3 ljUojVI £)t£j c^aau j *Ul£ 4 

.uLaIII 

jl ^1 CjI^j jl 4iLaJ nLili L_jlkSjVi (jl jii*J (jl La» 

^■s.r. l A-v*n *s/U .(_JxI^SIj t^Lajlau iA *jj <i^ 

« 4 Lla 0 o 4 V (jl <j.^J ‘g?%J gjj2 ^llij (jc. AjjL^I CjU^iaII 

jaJu! La jA ILAj . l^juiftj fiUaJl ^l$jJ jAj CiilSj C.ljj <ja£j La jA 
4<LaLtilj U1 c_fll£ <Lj-<ajj Lyell cJ/i c^IIS^ j \j| 

^jl£ ^3 .iiLuLul ^g-alail Jajaijll (j>» AIaII ( jjjaLfta. jjuo3j La IjiAj 

^jjj r o juall» (jj Jj3j Aij|)li A Allah ^alLull 4-a^.l^-aJ 1 -Ijj (j\ tdj (JU^ 

^jjJa^all i-l^J (^ya 4 « -^h i £j\ i_ 1^ j ^jl£j «»A \j*i a 

cja <4^ ijj^i 44- <>aj>ic^n u' l $J cf$\ c 44 j -vf* oj^ 

Deus A LL^ nkh L_jlkjjVl c> Llua. ^ 

LLi j-alud-all ^Ijjh JaUoj C&V ex machine 

\,V U ^ Jt^pax-il! ^ >■ !-»• j /jC- LaLaj a AAjLajli ^l^Lul 
(j-a AjjjjaII Cjl£L>L±2kV 1 cL2j4^ i .’ljVun *?< \f\ . ±^lj A^ui A^j 


^ ^aLojIj 0*j^ ls* o4j ‘Lijao. .^ jjqL^ a \ 1 ^ai1.i^.! 

\ <ftg la Cjj.AaJi (jjLlll (jjuL^aVl <4J ts^ 

q±i CLlU^LlkVi (jL Laj 1-13In“ixi ^al* j jj 1 Vj t CA^kl^i 1 
djla^LlikVl ^jAyA <j^Luii Ajlj ^ A±n (^Lh ^ ^jjj L^V 1 [^^J-iVl] j 

^jC, . >»» < < ^ c> 4 ^aJo* «o qii <*jujLua]l 

JjU-al Qjl H ^jC- ^VjA jl jl 

Y * «?4_laLaLi]l a-lfrJ tilllC’ o^jJal.Tv.A.ll oLa c-L aAJ ^ AuJ l 



3)*»*a < V> v _ n»n LaAic- ' tgJ <■- b jill Ja^3U ^ji ^ a\\ ( '_y &j 

&A& £-a ^3 A_Lu3 «^alxJI ^}Aa3j £ja AIaII ^3 

Aj£]j jXAajy^gjlall ^ ^ Axa) C-jUa^, (JJjji-i 3j ^1 Aflj .A^aJI 

(j'^W «3^ 3 Al\ jiA&jij>jjjjSLi V * Ulx3 ji^p^ 

*uk dsj£3 <_£a1I jA i. t vie- ^^Ic. LL 3 ^LS> L_d3j (iLLL^. ^k Ul*i ^ h^aa! 
1-iVs (_^l 3j^ djAsk 33 (jl t>[y> <—s3Uik! (J£ (jl 

AjJ^J A>»Ij Ajal^j ^jJa^ailj dllaaJ .till A ^k LaLed liiLa CAij Uj 

oAA ^gjjA^I LaAj& ^JjuiAA dul£ . A-ilS A_uj£lx-aj SAjA^. Ajjlj cj'® 
ciljjiaLa ^^ic- c-ll) Ail JajOjAl ^jl Aj V i^LLA ^jj JjSl LaAje. ^ j£lj .Ajjl^li 
jjiijj StiiJl t—Sj^Ja ^jlj cAjjIj A. m *a A_fljjla ^glfr \Sj£La (J^Au <j£ 

^jjj~^ _jA-SAsk ^Ic- lK (j^ 4 ^»aV^ J&J tLLljj •Autuli ^AaII ^ic- 

3* A^fil >^ C ' ^iiaj 3/ S)*jua]| Aj 3 J* 4^»J (j-aj ♦ l-U juQ3»aS1 ^Ia 

^j! 3-^-aJ AjjJaall ^3 tdjjlujl 3 ] . A q 1*V\ <a iAjYYjui ji ^-aUc- 

t^liijSn fiAA £-a (J-aLuli 3'° (Jixli 3^LaJ 3] lI^L A_il& La-a *jLij Jr^ 
IjLu I^JLq £CUJ ojAJ 4—fill .A-jt$j Y La £-a (J-aLull A_3li La jAj 

AjjJaji elstiLuIl JaxHui Lo 3 L 3 juj (U11 l^_La (J^ ^jaj t l^c. 3 -° 

^-a ^jlrsk Yj SAtonal 1 S_)£a 11 oAA ^joj ^iLlLujI V ^aul c>S 1 aa 

3 I ^LaaJl ^gic. UAj . 3 ^ 1 i*^^ ^LaaJI jl 4 ^juu|^a]I jl 4i*_j3l£JI CjY3Luj 


L 3j > l ^J 3-°J L)^ ^a^JjJaj|S3l tilllj-a 3^5 LaJ 

3jjAj^aJ 31^. ^^siJflall 4-jlikljV 1 aL^j! ^ ^1 "(JjV” (J^-aj <il^a 

3La^. ^aAV^tii (j\ ^gjljj 3^ t —A^jc-I Y (_g^J • La^,?k ^AjJa 

.(Ajj 3I La£ (JjAail 3 IJJC. jLuA.1 3^5 3^a (JS ^ 




jmMt Ail (Jj al LaAJC ^gic. ^yzjAXJ A^.t ^j-a La 

<j| ~t» * <Aj\jLu1I ^j^j t> (J^» 3 6 ujLaaji ditiLaC- ^a Aj Q^ajL LaC 

<_£A^ ^c. ^Lal J&) 1 \ ^Aa^ll -4j -A^lL V Aj£ 1 j jj*a 1I i r 
l i t 1 ^ gic. S^iLl ^A-al ^*i\*> La ^Aj 4 A_Sj£j]I (jt t »— 

La JjATi V t^ilUaJ M J J^J .(^^Uofrl <-j|^-a (> (jplj g^jj 

A aj 4_^_Lalj ilLi ^g-aLaJAt ^Aaj t^LaJAl ddjLa^. (^Ai 6^)L1 

<jr^ JJ-^ 


n 


« 


Ajt mj^ja! j*Aj uisj^ u* c^b 

l^jl J] A^tt AxaAt (^A9 • ^lA 3 Cy* ^0 W*-* c3^ 

^j j L.*\ jj^£La]l CllVLoi^l aJ (■ ^jll A^aJl Ia^ &Al^ aLujI ^)JJJ 

flc. U1 A-aAaj ^All ^jil jUa)M AjA^ ^ S/j^La (gLL>Jt JJ^ J) 

. ^x-aLt-all gjjfLlI 


aLLG ^j]l 0^-aJi Aa^jjJ (jAll A-is^^lt ^g. W il l < i > nJt _^_$A A'N'v g)l V] 

^ a L*i l .' t LaLaJ jSjA A ^ -v ^jC. IAjjljS » ^j jjl&lLi C—it A1 lL / t 

“ J1^ j a” I^xjlApj ^jlSI L "A ^jjj t \\ L^t i >>* it LljJaljj L)jJala ^juitaJi cJ>. r>qt t 
A qLA. a L_jtjjuaV S^x-eals l^jt L AjujJ^jjoij i^jjjlilt £>AA (_J^aC- al^t a t 

. LaLaJ 

l$lia>V (JjIaJ jjli*]l) V “ J^jA” A^wj 

iilljA diil£ 1 a] LoC. jA Aja^Ja ^j^AJ (^A^t Jt^uilU ciAIJaIj •QiiJ^" 1 

. AiilaL W; j^£_Lall La] AjA^. 



v . jGjkiiJl aqaa 

jy^ yii jjaAill (jjdaSjj cLa^H c.Laic. (jJaxj y\ ^h,j 

jjxojil i jJdailll jla. ^_jj 4(jLc^aajaiJ La lallfi. 4 jjjaJ jjSkLallj 

jjJailjj $ ,13.1a. AjSbjljjj tfrljjl £tlij V jj» a ^3 ^jjuuiA ^-Ic. jjL^U jjjj 
JlaJl jjAj ^i]! (_gjO*ja» Jc. 

AjLoC. jjl ^ij 49^311 6lA <UjILa £ 2 kj 3 La llltcj « T Y l<ag \n (Jj-^alill JaaJI 
jyL aJ jj£La]l (jl !vLal£l<a ^)L£ l^jjjuaj l$_ill 

djjjj9 jl-la t^lc, jjlal djLLaC. y* ^JOJ La <iaLaUJ jA 

dlljfsj JliLal gradualists t-j9j-a jA llAj .Ajj^la 4_ilaj 

# J 

'!A£ <Jxa]L jjJsdll <jl£ lij La Jj^a. gj^AjaJI jdu La jAj ".dul” 

L_jlidj^ djUlI ddlS |j| La MiLa iJ^salja !iU !)L^ala 

djlll 1 ^-»aU LJL 9 ^ J**Sb ^ yy N ^jliLa (JjjJal ^9 djlc^juli 

.^U-al LjJjlLJij j^L-sa*JI Jja.j J^dil ijl l£ 451-aJ tLjJj£jll ^ 

? 9jla. jjLnll (^Ja ! jA (_^)AjaJI Jl^jailli _jl > ^virvLij 

jj£; 1 a]I jjj *Uj 9 Robert Wesson “ijy^j dj^ijj” ja^jt lal 

(Jl£dJ ^„Iaj La] ^jdajj ^9 IjjlJ *^^-L La£ jj£La]|j jy^ 

<jl5l iij La flxi lluJj t<Jaa.XAil lg_La <^1 ^kJrvj j ,jj;y& a-lala. Ajjjiaj 
(j-a ^jIc. . rr «Ai2k Jauui ^d-a c>^J *^-a. l^da 

dljl£ ^jLAflall C-jLidjV|j djj^ila]! (jC. <^jU]I jjL»"i dllc-jd tdlli 

. <Ja^.!>LaI] <Ll9 dil]j Laj 

•L^>^ l^_i9 ^LjjJaall £^)LiJ! ^a ^laii 441 L^'J 



“djj^A^ .Ji >f l" A. P. Hendry J*4$ 

j jU" j j£ud l : jijja J) j jjall l ^aloi U \2lc-» : ^ U£ M. T. Kinnison 

jjiUll dH 1 b^ 3 Jj^ J JJ^b 

Ijj Uj ^ <ij*-^\ cy&j ■&£ b^ 

3£ Ai3 (J 1 ' ** 1 j ^ g-i<a ^]l ^UaV- t — W ja>aj djUl^xJI dj^^S 

CjIaJ (Ja ...(jjjluaV 1 ^ J cb-^ u^ ‘(W* 1 * 

(SAj^ A-I^jljxs g-ljjl jt LiJ^' ^b^) 

tmicromutation jj^ J_A^ ^b^ gr^lP 

jjkj jjSUli i) ^ (cs-b^ A^\jsJ)i\ 4 gene flow dliiaJi <3^ 4c_jbkjjV I 
jm da UU^jj J\a*-aj JjjL Jiliill l^A <A\ 4 -illflLU 

Y £ /y,j>.» < ^ > Ait 1 L-sb^ 3 ^^ U-bJa& 

Lcui 5Jaa^L<dl ^)JC« _jA ^ ^bldl £j\ liA A -t x^bli d^ Sdi a l l dP*J 
“ i - \ j m -v .L_fl .(Jjj” cJ>b * ^>Ja\-N <a\lj i —A jA 

“db J . J AY&J J. M. Opitz “(ja-JJJjl •? .g” t_Jajlj S. F. Gibbert 
r Iqm Uoi j WiVi ^gjll 4 dLLuu J>Jai jj^ia 1 I» d)J R. A. Raff 
(mo) Goodwin “jJjJja.” jadd US .jUaVl fjA O^J ‘^>Vl 
. T “« jVl tjja> ids jj rjisjU j* y?^' t'jjVl J—W 

:Richard Goldschmidt “du^Jilj^. CjlUdj jJlc- ^Sa. AjlSj 

Jj . X \< j^laJ jj£Ul) f$Al V JjiaJ jjludb 4 > Ai^l l 3^**^ 
E. “^jLuL* . ^j” Aju^j John Maynard Smith “dj^ -ijliu dl^” u) 
t ^ 11 > d)-a l-a» i Vg 3^*^ dj^’^b 1 csbjU^ 4Szathmary 

4d>^l JJJAJ dib^® ^ * rt J 



TV «. JjL 

A^sul] Ax^tskil” qa Siegfried Scherer "jj^> ua” £^j±$ 

J] C1jUjI£J! c fu^aj (jSaj <jl Technical University 

c tt/nXi qa Xiia i -aiuAi jAj 4 A m x\ basic types AuxuLul c-all^l 

QA *jA ^^gjoiUjoVi <. Al^air .Species 

^)JC j! ^ sic. Ai^alall 4 j-vh djUjl^Jl 

• YA V ^al 1 Ajao (jjia^Ji cUll jjl£ |jj LftC- ^Jsull 4 4. flfaA.fl 

£^11 M jnS jplij ^lAlLdi (jju £*yj i^Aj 

CjIc-jHII J£ <jl ^» Ail ( j±p (J VI ls as^ C-ilsJ)!\ (ji “ jj^” 

^aJlc- ^^Ic- C-^} 4^11 jj 4AjjulLuiVl C_flLi*-oVl ^j}-^ j jy a L**UQ i 

^C-Lbu^ll (jj*N frill CjLa-jl cillj ^9 LaJ^ 4_jj^aall ^juialaJ! a!£ jjjl^ jjjSlIaII 

T, «.(j-ljjVl jJ>Sij 

Paul (JjtJ cJ ^juaLaH j ^.L^Vl ^Jlc- ^1; dilajlxUll *^A 

Ail I (j& 6jUc mutation-selection *12 ajVI ~ S^kll A_alT» :Erbrich 
cP» ^=k U»l3aj tgil ^\ «.optimization r * cr llall S^^all 

A ju-sll (J^aU LaSk S^xHaII Ailmll L_aj^lall uilaijl t. aj^ < ^jl 

. iAUa. tli*jj (jjLskJ V .<jjj^Ji ^ ^^gJjudl Sjjj-all (Jgjflivi 

^IjjaVI J] ^afrjl^J ffrJ-ils jl^ll (jjjjbll e^Vl *Lalc (jAj 
jA AjjJl^JI Ajjjjjljdl ^gJI ^aj c_jLkjjV|j S^ilall 

0*£j «^j ^ Pierre Grasse jjjj” 

(> JJ^J Academie Fran^aise “a^I” 



< 3 * jAj tTraite de Zoologie ( 3 **^ 

Ajhjjli ^Jlc« jJC- . <5jj 

zja 1] ( j£-gj» :%iJ^” A-aljpa.1 tjc- Theodosius Dobzhansky 

i* ) \ mKII ^IIju Aj^a-^a .. .aAaL^jj q\ * V (j£kij £-g *• iV^ - a (jl 

jj) L>*<» ^Ajjaii^” l_j\j£ v_a > ^->j Jl5j . r ' «4 j£>jjui_^g A3jx^a 4_i^JI 

.Sy^j'.^l j-ljif JSJ ^G^alj AjL Yr L’ evolution du vivant «4_pJI 

a A^j^Lg aJsxJjoij S^aUs 6;Ljc.L 

jUilj . rr « Jalill V] Aio (ji U&gj V (j-sa-Glc. J dlatijjj 

JL^Vl AjUi 4^£U1I <jtp J AjuS, ^k 4_1uj1^. 

^Ic, Syiah q\ AjLlaJ li 1 $dalkJ (J£j lg-Lo Cjj 31 £j 

^ lia. ^SLlg aI^g ^k gene pool £ 3 ^ 

.genetic homeostasis L_jUiiujVl <3^3 tAjl^aJl 

Lg) 6;jla^J jl ^-jIauVI ^jWu g j V f>=kl^ ^La J 

V jpl£Sll j$J jl£ jla gjSM ^ ^ J 

L_iUJuVi 4-auia Lg ^au {j-6 jja Vj p$ iS La j 

$.<*_l*]| U* ^ L^ L>£ L@i 

.^iGlc* ^^Ic- ^iL Lg Gllc- (_£i]l 

> 

E. coli Ajjjljiil b%PV' ls^- !^> ‘ ::j i>^ 

^JLg ^Ic. a^ayi-v aJjA=k, Ol^Ju LLua. 0^-43^]! \‘l& 

JSjL” »L^u^ll ^Ilc. . r£ l£jy^Vi ^ 1 ^ * * ♦ 

L%^VI L^ i> r * * * * 

c> jd jVi <jl 

q\ d)ifj ^Lul^jh 4 -vj^ih j tAj^juij ^-iw) /jjJ-« ^2SkJ Lg ^Aj 4_uj|^^11 



Au-u^l^-ll cJjlualilll (jAa*J (jl ^JJ • j^jAAJ L-llUii L ^i» 0ijl jjWUl 
CjIla£ (j-a C-L^al^j bjji^jUa 4 Joa. (jjjjtall jIaa CjjAj ^Jaill 

^3 AjjaiLujjM ^}j-alj«JI (_yo*J ^ u^i ^io SjAiill A_i3 Laj Igjji (j>a 

aSz*^ A-tuja. ^ (j* J J-iJJj -RNA (£33^! O^aJl 

(_£a! 1 (JJJjAlj . A <a 3 ri» II eA^J IjlXjo) jl ^aJ Ijl - \jjjj£j]| Aislla ^Sjj Aij&a l ^ j£] j 
V (jl J j . ]aT l H ^Jo (J^jusVI (jl AjjjJjiill LjSj^jujVI (j>a 

. r °«l ^ K .U^3j jl 

j* I g >Yn >> n ^gjll CjL-a!>LiJi £-a UUj (JjSjj (^1 <Uaa.^-<Ji &AAj 
CjLuV lg <UaV 1 A^.1 jL<u AjjJalj^ll “Jj^a” cLibljuia. 

c_iLkHjVi djA 3 jl ij\ AjAa> ^ jjjaSll j| jjjj A-^^ljAll CjUJ^aII jl 
^Hj IjA^jj (jl *L&1 *JIj ^)Aa*Vl (jl iSj-l J^J ■ oAj.W.a <jA3 S^iiallj ^gj^nlail 
^^ic. A3 ^)xa]! iillj jjlnj jAj . ^j^-Lo ijilal] ^ ]1 ^jjoLujVI (jl Lallla A^AaJl 

jLuiwl (JjJast (jj» I jljlS l_l&jj (AjLi^iC. AjuJjA ^k>3 Jjd dul£ A j* ^ Alla* 
A-aLauAa (JjJaSJ tillAj Ijj!>La 11 jA AAjjjIaII Aj^lajJJ jjjUaVl ^ gio 

ClAla (jl ^c-Jajj «• l$jl n> 1 UuiS^a^j tlAjjl£j Aoj-uij tlAAl^l AAO 

hjjLdl AjAa A-ajliLa]! jx jluauVl Ajjj <J All Aalii^]! Llil^ilall 

J^Aj jAj .^Ji-i±lall C-jLklijVlj 1 unW Al^l jjj ej^jjAlj (^jjulill *j ij-n.\ 1 ^ 
A-EujM (JjkiaSl jx Iguix^aJ (J^jaII (j* (3^AuU Uu AuJa^. dll^ilall a AA (jl 
A-iIolij AjjAa. AjJ1 a.» Ajaj l^jl (jAj aJaVI (jl V) JjlAll ^^Ic. 

lAjtSjla jJC* 0j\ju (jO Cjlui^Al o AA d^ixul A3 j . rn «Ajjlj,>.»x)l S^iLall 

.Ajlii] ’A v‘q- aj aLulLq ^iO AAjjjIa]! djlaLoatII 



lx Glk jl) <unji]lj (jxj 4 fix]l QlJ (Y 

jkxAi 0JOxll ^Lmul! Jjlliol O'* ^ LS^ C_jlj£jl 

UJ^J bjA^La 'bjj^ ^ J& ^^k dj^jlaJ q C. 

... C_flj_^lall jjA^Llj <L ift (j^tiiJ! 


.jt'n j, ^s* a aljjc-j LLj^ix ■-jjj xllS s,Lix*Jl Ajjl^jja*]! 

^ jWjLj <Luijju4*ii S^ilali (ji <-_llc-li tjjln! ^1 S^Jack A*J k&jon3 

. jjkiJl < jjjkn] A. j^jjaxll Aibxxll £-3a3 (jx (j&xjj (jl ^ > *^j 

jJaj <jl U1 ^jjj tgj jj^aa, V L^lxll CljULilaj 45 \jmxII dlljLull 

<a.j ^^k s.La.Vi ^jjjjljiSI t^SSsu U^J 

. r \<<jjJalx]l (jjn^ll di^hix ja ^k 


(jc. chloroquine jlkJ Sal 

lLijJI^ CjVlxk.lj . (jnnol qu^x^ Jjau ^jlc- CiLal^l S^iL (JJjla 
i* vw <j^]j ^ A^lj^ jUx ^jLiIx <jlx ^j A^lj ^Ijak (Jjl*J dili 

l a ! i ^-i >-»< wiU ^ni'v 4_iLiiJei]| L£>IaJI (_jx ^^jJa ^ t 1 u*iJ 

^ikjj .^k ?1\*1\ tj> UjL-ax jUL (uj^LH gr^) 

4jkj^ll 6 ^a £JLj ^Jjl\ mutation clusters dj| < >aiall LS k 


CCC-clusters «ijtej < 2 ^;Aj dilcjx^xll <jx 

J Ink. <jl Jj AjIjLu^j JjL-ajj . (chloroquine-complexity clusters) 

JxC. (jx t ^i.n ^jjj^lx S^jxC- Ajj^jJslx <l)oi <jjjIx 4-k 

S^ikll <jx gjili liA cls^J (jl J) 6ciVVI i—illxj 

. jii^j U^Lxll <_jc. o^^c. ^lx^>j Jij (jjjJlijW (jxiaJl 



s^iL ^i^ ccc jl V Ail ^iiiiutjj 

A_ibjjlj A_iLa*J A_2 uo 3 ^AjJjViy \l CCC ijiJa Jjjiau c s* * >1 Ia . IjtoJ Aa*p ^Lj 
(j-suL-aia. (JxalU li^j j]i» . (jia^VI Cy* a_L^a ^l ^ 

(jl 1 ii^aj t jp£l jl CCC S^jaia ' AjJ^SQCt ijaL ^ llliTi olj^W 

:VLj 15 ^aJ KK.AaIjjjIj AjIaCV A^yjn t uin ^ajl t^n's 11 olA (jl (Jjajui 

A"'\U (j<a JlaJjJ udlji ^g-lc- rA <<(j-aiL-£xiJI &1 a <J-Loj £cju ©U^II (j]» 

genetic A-maJl a-ilalill Cj\5Lui jl 4 a1aaaS 1 ^Vi\l A-^Ja-jl jAj VI tS^^uJl 
/^djliljjpil ^Luaa.1 (jJj^i ^ jjAj ^jsj ^1 regulatory networks 

j^all Lij-ia dijJajisl LaSk» <Jjaj i] AijyL A^jLoia ^yiaill diflL jAj 
^jjjjl^ll *Ua.Vl ^aAc- (jJajjij Iji^A 4 ^jjjV1 JJC' ^Jsj-u pj^Jall jl ^joC- ^uitill 
aAVI jp d ^JLJfLxll c-ilikjjV 1j AjjijjuixJl S^ala]! (jl jipaJil 

1 g an 01 (jj«^ (Jt-^. Aj f )]aill jlilkl jc. jAJtll 4 cJljjSU jSLlj . Ajl'kll S.^k.aII 

Jaia S^Vl Aijoi (jjjabo^Jl Ail V] . Llllixaikjil jlixll jilalj (J£jud.i 

Aijjx-a]l Ajj-yjW ^^jJjaill (JjI*_aII S^l^A VL lg mO*i A » rJall djya.1 
Ajj^j l^Lai .Michelson-Morley experiment j jmKj La Ajj^i” 

CLulik :&] . (malaria-HIV Aj^jh <cLull (j-asu - UpLJl) M-H 

jc- Uaj bjA jLLa /^jaall liLaljiJft Sj3 Sjaj l_i£j£J 1 elail Aj^aall e^A 

^]j aJLAa Aj^Ijjj aJI oUj ^ajiA-ill LjjlaajVlj AjjljJaaAl SyLL]l 
.Ajylaill A_ilj Jj^i jl ^g-iaAj j£i ^A La jAj . jpUaVI (^ic- 

jl .^JUjjl ?cJu*jJall ^-aC-VI djlc-Luill ^jL-sa] jjl Aakjj V 1 ^La1s» 

. £> «^)jiVlS» ^^aC-VI dslCrLuJl ^iU-a 



gWc <Jgm5j laid 

f- 1 j-vN / \ ~\c- SjjJ 3i<a Aj^alS, 4£.Lia.Vt J daLuialj^l c- Lai n - ^La J i A 1 
Ij-aj c-loa^H jd& ^.L^alj • 

^jJuaaI' Ax-iS^) SylalLi jLajJ raA . i l ILa A aq .a l l d^jLx>i]l ^jl O^J 

. ebakVl ^alxJ JjLbJaLjll £ LaIcj £.LpkYl ^LaIc. jjj! d )* AC- j a -% a 

.Mil aIuj LiildjUa 4 JjAa ^ Wistar Institute “ jtduj j^aa cluj J3j 
liaS jisu (jl Stanley Ulam “^Vjl ^LLoT djLidaLjjT^ ^ 

dal^ila]! ^Sj^j CP* k j> jjioull dj-la*. AjjlS-aj djVLa.iA.1 ^jc. 

jlu jwil l f.1 iOs/ 1 1 ^.aIIjC- (_JJJJ AjlIJ LS^*^ jlj^ SjUJ ^3 1 JUrt S^jiju<all 

ClijlSj ,C. H. Waddington “dls P>\p !j •-* ‘O* jli^ 

Aiajuoljj dfcj*-^ jjLu (JLai^l AjjJaLjll AjULuotsl ^gic eld ^^5 
daSjll Q$ s '* f\>«* (Jl,d.7k,l jA o^jjuL-a]! A^jiLall djjjjiAJlli d)-* ~ i ~ lC ' 

lA'X$ j L> jt (j^\» :!>Uta “jIjIaa JnJ' s->L*.li .^Ua 

J-1jujJ tgjj dua. ^^jujIAJu! JJJJ ^UjjoSc. AjIaC- £A (JaUIII ^gi 

1* 

tAJLa^A V Aa^Aa. dH*-^ ^ jjao3 .A^x-nJall ^^g-ALiJi jjSdll aAaC- (j^Sc 
djial La ^gic. [^Vjl AjlJj^j] Ai-u^all aJA dj^ (jLj d> \p 'j <Jj^ LaS Lh^J 
La JS» : Sum Ernst Mayr u jjLa duaj j] c- Lp*V 1 ^ilc- ^ ^ 

IH Liil ^‘*i^ p.LiJuVl aJA (^JS ^3 d,) -0 AxaS LiaAi dj^ o Ax^fl l 

-»» 1 < ^xjulil Uj|j - 1 li ‘"i A^-j^a ^ ** j m x n ^^Lj jl JSd' ^IsjV I a La 1 iU& 

.jjJalll S^Sal 

^iij A-iudSc- A il a& » 4j! iuSLilLiS . l_LuiISj jAla d) -0 ^ ^ 



(jiajjiu ^ (j*<a Aja^nkll A-LaLtll A.lLa*Jl ^)^ r - ^JJjLj «^gjuatA^l 

^jjLuiI ,^-Icj (j-a ^j'N > /"> j& A*W ■, <n dlJJJ jl Jjjj La jl 

g-Laic. jl ^l_jaJl IjlA ^Jal ^£j .AJ o jl jJsaII A_LXl l .( jial^Vl 1-Lfc 
Ijj^Sj jl tAjjJaL^ll A_LVl ^Icr etij tljljLkJ ^ajj-all ^ e-La-Vl 
. Ajjj la , y] l ^jLial^kl ^ <:Uakl .Sja^j AjILcTi'n 1 

^^. U ,*.ri Jj jJu (Jj^J — (JjjuijLa AjjLj v.** nk«\ ^>Vjl djLLuia. j£]j 

AjApl£l» j^Jac-j ^g-wijjall CjLuiab^l illd Marcel-Paul Schiitzenberger 
a^ijcl U ^gic. (jJaptl JiSj .French Academy of Sciences «Aj J ai3jil! ^jk11 
al^j jj*vs n j J jj ( ^ja. fcg.La.Xl g-Laic. L_ula. j-a jjjL^'W 1 ^. 

^Aj fc«(j-salaJI (jjlaJL ^t,hj aLaJl jl ^A jltilaa^a. jl» 
j-a W” ^A-A^V^ f-kalxli (_y* AiC-j “^ 3 k^luUjjj” aJuJa ^L-a La 

g- 9 .lia.j]l £^I-AI (jl j)JjjL-a-a ljjl£ (jj^jJaL^I jl fcVjl ^ jl^al jljaJl ILa 
jjlij IAjjJs^C- ^^1 0 a*aJI j)l fcLjlj . ^>a.I S-t^i (^1 ^kil jA 

.(jjja^SjjLiil ^-£>La) Jllilcd ^ hn-t (J§Xl ^^Ic- tjjlla. Jja.jJ jLuVI £-a 

j ® C 

(jiaxj <JjjA ^)3 jiuJI Aj£kll c.Ljjahj CjLjJbtjll ^Jilc. (_£}a.l ^3j 
Aj^o^A^ 11 ^tljill (jnWi lilijll Liajl Aj CjJsI ^^jII CjLLuaaJl 

(jl ^-Jajl AjJ ^Cj» IAjI ^J1 (j^tl^j j^Jaj j)j£Lall ^Jc. jjjaJ jjSj^IL 

Cjlj La fclgujlja. ^a! ^ Aaaau^a jj£j (jl j£-aj V A_iljjjl^ll AjylaAl 

^ic. jl£aVl LaAi*5 .AjJalia. Aj^Iaill (jl cJjA^ Aj \jx -si (_gjl 

Ajjk-a jj $ £j La ajlc iA-UJjjl^ll Aj^Ja^l ^ (JL»J1 jA La£ ;CjUa^.^La 
La die- dViW^ 4 K j , CA laa^l a!1 J(JSV1 aJ^jL°J 


^)JaJ ( ij 5^1 AjuJaalli . CljUa^Lall jUaj ^)1-^ djl^tujail ^1 (Jj^ajJU 



^»AxJ L-Ujudlj Aj^alli JjjjS Adl^-a] lJ^ LiA l^-uiaj 

. * r «A n» a A_laaj djjjl^J Ladle- 1 ft*nljiLa 
A»la Is AjjJaU^I AalLl^a <Ja (JjjA ^)3 tg-ilj (JjL-ajJ ^Ull Aj-a!>LLlij 

Aujjjjl^li A^Iaill <jl ^jLujl ^sJalall ^aJi (jij» * j k'iN dliSiV 

Llli LjjjijVi (jl (j;! .S ( ) ; ij£JI l^jjjj^a ^gk V QJ J» > s~ i W l^jjjjL-sa ^gk AakJa^a 

qa X? [45^^] 4> s V t^UlJa l£Lii.l l$i& ( . ftfoVi <_£^1 L>* 

4_jLa Vji i g t-v- ^,0 V aJ^jjLg !>U-ai eLidiVi oLa Ludia Lai . (jjalaUaill 

.* *«A^ftauJa 3 l Cj^^ni^jj ^)JJ^i 

jjuij jjlxdl jl ,j-ajJ V AiV ^C^Ji 4> aa J - 13 C-ki^ UJ^J '^Aj 

. .IviiM SUaJl La (J£ 


♦rlll jfiql l Jrmi 


^^Ac. (Jaxj jjILlaII q\j AijlaJi S^sli ajJCj j dilajisu j£j£ 

jjS,Lall A <ai^ £-ALaj ^L Lj^jjj V CjL^iaJi iJ^uud (j' Jj-la-a 3^^ 

^j| <Lal*JI ^jjj JljLaAl o i iLi^i \ ijiaj LuoAAa Jlsu La jAj . ^jlaJ 

Jjajj V o UivNi |ja ,jj ^1 . jjJojII L glc. AJ^Xi d>a djbjtaJi (Jauuj 

(jl£ j-aLf I t^-^L (j-a Aji A&jtoJij .AjaL«J 1 CjLti£]l Aj UaJUaJ La j£ £a 
*bj ( -,"V J ^i Ajoiib U1 jAj .LhUji-^ ^-^ajla-A (jjjSi <ja djL^iaJi ^Lalfr 

JlLSiVi ^^icr <j?j£zkJ V 4ljl£)iiJi u^ J^J ^ tA-luaJl AjJajl*>a]l oLa 

:“£• IjiXl Lk-^i” L . ^ .I^jlSjj ^gi] Aj£)Jaj Aj^IS AailfliijVi 

LS lc. tLLai dj^.j ^gjli intermediate varieties Ali^jlali cAcjUll 



^ 13Laia .c3j^ b.ic. (jj^ J [*■ J (j^ajVl 

.^Sij^a ?A ]^>hj1a 11 ujUlaJI £>3 a (Jj-aj AAiia (J£j OdL?-^ 1 

^A 13a ^ji jAjjj .A^Lj-lLa Aj jjJaC* ALudLaj (^g\ ^jCr L * Q joi£j V ^jl 

^llc. J^buj ' 0<< C5-\L>^ j\jJ (jl l£-S L “bjal)3c.Vl jlaiJj ^jJajI 
lJ^j <jj» :^j! 5 c_flij>ali 13 a Mark Ridley c^jLa” (jlj^l 

(jjj .Ajlill AjjjJaJ A_LudLud (J}\ ^C, ^jjW*dl jjjuWi (_>-aliJl diUjirJil 
£* 1 ^jl ( ^9 Clljjjij (jfr LudJJ 1 dul£ 1 jj^Jfldll (jl^ 

.ejjj La fpb AiiiaJl ^ Llj£Jj . ClAj^i^Jl (Jauui ^ 13 a yl ^ i->j 
. n «c£ll3J ^lj ^3_^aj ^lauj d>a (jJjjjb £j^^) ^ ^ <jja: 

-j-La uiu^ajj AjjyS Axj i^jj^Jill JaLuall 13 a a^aJ ^A LaS 
^cjjUH ^La i iVu” David Raup “c-jjj CjIj^JI ^Jlc. ? i jjjjb 

jj£1 (j* a^lj <_$31l Field Museum of Natural History “^yuJall 

) X * ^jjjjb ( ^ $ Jc. *3a]» *(Jj% ^aJLtil (L5 i A_^)iaJl djlc-j^a-all 

(jl\ LlJji ^jaJi3 .3aj ^>\a ui \ dj^l^jl dilj^iaJl (J 7 - x mj Ijua^aj Ajj^ 

^ai ^jJayJl iLLstj^jiaJl <Ja^uj S^aJlaM Aa^ljjnll d>* (Jjjb 

Cjj t<j3A.La ^ic. b 3aiiLa (Jl^ La jj^iaall (jl (^1 . ^liuj 

Aa.j La-a Jal AalliljVl (JI£jo 5U ^3Laj <jya (jVl LjjJlI jJoaII 

^ AjJlfljjVl <JI£jlI)V 1 dlll^ La» t j“iu) (Jl5 ^3j 

^alc. ^ A *^ ,^ 1 1 Jjjj l^b (JliaTua l$-il£j tajAill ^ dlL^i^Jl 

file. Niles Eldredge jljLj” ^ilaj i-iLial 0 Sj .^kkCLiL^JI 

American Museum of “ c g * : ula3 1 ^JjLill ^£jyaVl ^-a^lLair ^ CjLr>iaJl 



Jau La SjIc. jjLu 4_i1ac CLjU^j U^jc.» iNatural History 

. ^ jjiaJtj fl (_£j 5 JJji Qlc-j 

La jA ILa (jl£ja ^ Jus^M J] J ^uaj <jt <jSLaJ V 

<j-a j_^iajli <jc- ij3j*J (jl ^gi clAj^iaJ! e-Laic. JJl&II 

£ ^ «. djL^a-^J! (J?h joi 

U15 UjL^)iaJI c-Lalc. (j^j» :!>lAA-a lij_£c-l (jt 

Lajh U£ UjI ft-j ^gij^l jJuSI <L-<aI] dLpJI jj 

^aj^l^l a $, LutaC-V ^)JJ C-LLwJI La ?ILLala «.Ia^J^J V Ajl 
qa Ijjja ULuila jjijJauLa Cul£ ILj V) <jLaj£ 

//V fS J L lL-s>V1 

^cjj\j jj *~. ^ ^ ?LP] t “ : (J> >** *» fliafLj LaC- 

S^a £<a <J£joU ^LjajtxJJ (jilu^l^J 

jp-* V :Stasis ~ ^ 

Lu^Slj ^A La£> ^ ^ ^lc> lA^^a^ c-Ljji ^jj*-«a aLxjl 

bAc. ^^iiSjSll J C?\ <<^^0 ls-^J ^ ij 

. JU^a b\j*A fjk J-Jjujj Vj bjAa^-a <jjfL: La 

gjjll UiL V Aikia ^ : Sudden appearance £j-^LaJI jj^la 1\~1 

AjJu j$JaJ AjSJj tA^yLuil ^gi ^)ja-a jjxj LjjJtau GajjJiJ 

a '«. ( jj^all (Jaj£a» OjAii 

Cj|p5 dlLi^a^^ l)->^ 6^^ qa Ja.a.V LaJuCj 


I 


HI 



AHA LaA^li i j^ya AAjJa djjpi lg x jju ^j^joAI e^ju^ai 


IjiA JjUasj] aJjU^a “punctuated equilibrium” (jjljall” Aj>laj 

fij-uSi lAjJii lg,» 3aQ 1 AAj^Jall djjAi ^i Aj^Aaill Jj3 j .JaAill 

if * 

<—ll^iall o A^A LaA Aa V l^a Al^a. ^AiJj . jjaj jjSAaII qa oj jljj AA^.IAa 

<jl CLu^. Wonderful Life ° y “a.u>»H SLail” \jlu* Ajt& ^ 

-kjjlll (e.tl^Vl ^»1*A l£ij 4 JQJ U Vlll - CjLjjAxriA^ l_uua]I J£ 

dj&liA j2lJ ^^Ac dj^Ja jjAaj^xj Iaa Ia^JC- JJJ^II ^11 Ail1 j> 


l*Jaj .“Cambrian explosion” “(_£^iaI£JI jUijVI” ^jwIj c-s^j Ia^ 

> . t 

c£ kxs\x a I I fjA AjjJj Aj^ai A^UaH “d-A^aiH” aAA L. Ujaa ^jc Jljjoill 

AjilSi aLjujj ^Jaj j^5Lia]I CIiLiIaC- ^jl Ijppj ^jl /jjAdj (Jja Ig - fr aJjj ^j]| 


. j*JL (jUaj Je. JJ^U 


UJU^jUIl (jl Ia Ic-jj Aj^VoAI ^C'Aj Aij I l" \h\\ \ A/ aj 

C-l^V^I ^Ic. ^ ^Luil ^1 IgA (jjfLj <jl Jji ^-laALa]l (jjljjll 

V ^.UjaII ^AjjSLsj C-JjlJ ^a AjjoiIAia jAjj I^jV Jj^Ja ^ja^j 
tantithesis S^LAsa A^j^lab thesis Aaj^Jal ^IaLxoI Ale. Aj| l_jj1ujVI lAg_i 
Acjjaj CjaV ^lAx-al! Iaa (jc* a^jUII Saja^AI synthesis AjSJaII A^jjJa'ili 

^ykl Vb-« Axj Ia ^Aj .4_UkJjAj aL^As AjIaC- AjjA ^gAc. V S)fli AjjA ^ 1^- 
^ . ^A*AI ^Ac- CALja^I^jAjV jj 4 pintail l** ib)jlA\ a\I ^ g Ifr 

A-ix a'nI I ^Ajjjuol^ AxaI^j AIjjujVI LS J^ 1 o IaI 

^ (^iaI^JI jLiijVI ^1A Vi ml ^ {< A]ja.” ^ b.AxJ Jit J^A Aj£Aa] I 

(jl Uj£aj» :J*ilL diAa. jlaijVI Iaa aSjjlj <illA AjUj ^a^Aa 
JVaLaVI tAj^^ljjoll ^Ijj^l aJIaIjVI Jl^AiVI ^j^ll AaV>U 




jc- jj£j La .IajI Ajjtgj]! A^jjoII jl V] .(^jJaLall 
Tree ^'"SliaJl \y^i } ^ jl cii^Ll] ^jjlj (JjL-alja !>L (Jn^u ^jjuij ^Ic. 
4_iaJI C-I^joi i A JaA > 1 jSaII (JISLujSM ^jjixl\ (jj^3a jC- ^JaLuUJ of Life 
(Jj ^IjjVl <il£ jjlJ JajJ l$-jl (jJajUL ^^lill c<jJa^iL«iil jl Ig-iA 

JlfLiS/i UjLjCj t^yax .J j& Ifl . >»» J AjjjJaxil (JlfLuiVl jjLaJ9 t 11 ^gic. 

. 0l *«C.Li^Vl C-Lalc- AJsIjujjJuaII 

A -» joj ^ g Iftjl £-a 4_i]£ ^JaijuaJl jjljhill 

t'Viuui JjliLa Oi^” JLa “ultra-Darwinians” “ j_$Ai£i-all jjjijjb^” 
^5 IjjLja jA^ill joj (Jl^ jgJI jl£ ^ij . duj (JajIj j 4 ^Luujj J 

jjSa-all (jl jjiAjj UjIj La£. jjjakjJjlli ( jLi^kVl (J^*) 

UjIjIotv 11 i-la* Kill ^SJjgil (jj'^^-j j*j . jjJbu jj£La C_l3^1 

jl j^-AJ aeons A^jljjaJl <iAjVl jl^la ^g-lc- j* >*^11 AjaIHa 4^jjjau]l 
i Ag"n jLlj” >»—ilj^LaJl .©.Ipa. sj±& SjK^ jj£L 

j^A%x jJ^J^l jl ^ ^ .ujIj^JI" flc ^ 

£tjjlj]l» jl AiaLoUj jjJi^jj i jxjll jJC. 4-ijlj}jil ^LaJ^*-^! Jtf*-* 4j5j!?. 
^jl (_^1 . 01 «^\1 a] 1 ^Ijjll gjUll (ji (^JLjnUl L-jliajVl J-aC. j^jlaiil 
4 *\j Laa j ^jk*£»Lall ^ T\JbJT* - ^ jj-ajll j^C> L ** v ^ La 4_iaLuiJJ jj^ A 1>-J 
<Jtc. 4(_g^laj ^ l^Aj» IvUla “^^J^ll” J^lalaiJj .jjJalaJl ^ 

CliUkVVn>ril Jj A-LLajj Jx-ajall ^ .£CA.U j-iC- idiljisk 


AjtjJa j ^3j jLa <jaJt ju j j > Aj n^n £ * 

^-i'j J-^ jj-a S^a-joJl 4a>lj L aIu i qa (jyi .jjj ^jl^jIjjoSI (J^ U^ 

y * ^ °j^jy i ^ 4(http://www.sawtonIine.org/evolution-creation-part4) 

(^jlJI) 



Lq j&j AAjjpu* CjLq^Llx 4 m a <Jiak 

£ * t * 

AJiLal Aj-aj tLc- t —4LaAic (jjjjjuxll (j^all AlLuao£l 

(jjjljiA 1^^.! Luxa. Aj Lo.ajC.I ^£a 11 IW<i *L^jI ^3 _jjjuaj ^aSI fi^g,la^jl 
AiAslSJI A^jJaijIl aAA iiljaj (jl C-jaj ^gjculali L_>LiajVi <ji 

^a ^l^Sn _Jg Wi LaAic AAi Auijujj^l La (jSLlj AjA^uII Aa^j 

J £%]1i JJJU Igjlc- I^IaJ V La Qlo ejb^iaJI (Jauuo 

(jjJ^/La tillA j-alujJ La Olc-j iCjUjJ (JJ^jos ^gi jninli ^jliU A-Ag-ill ^gja. 

«. (j j j uJ I 


jJVill Cj&>UI lAA Aj£Ia 11 Aj» A“\W "Qyjjjjlj (j]j£” 

^Ac. aSLjIj ^jjojlauL) : djL^a^Jl (jC £jluall ^ill £-a Aj) U-Uav 

J ^ *J [Gllajjl Lb_^j jl liLuj jil*j Aj^jia.] Aj^iaJI *>AA JlLa Aja.j 

^gi iiilAj ^jj-a Li> u lAW u' « qo «a..a5v 4> ^ A_^a. l^..il& ^gAjI 

Sy>Vull dLlaj dul£ ^aI! Archaeopteryx jjIL qc- AjjAa. 


I^j A$ >>unu La Ql t> £ljjLs]I t, AaJLa ^ SA^C- ^gi 

^glili L-iljjuiVl Aa.1 ^A IaAj <—aaJjj]| ^jjij \jlUljl tc-^3 IajLuuC-L 

JlfLiVlj intermediate AJa^jlall joj jjxalll Ao^a! 

AjtjAaj ^jSLaj IajA^j jA Jajujjlall (J^jullli .transitional AjlliijVl 


(jujua Ja-oj jjjLla] IsSj tAjoiij L, .ft 11 ^^ 11 qa Jj A^lj c( l ) Ai^l :<jjAL 
X? *( L ^ 1 ) c3^ ^ ) U - ® ^ (jj 1 ^ a, Ailudall ^ 

<. ^L*i A_j|j ^ 1 ^ jj>5 AjI t**^n 1 a] Vj ^flLiail JbuaijlAll (J^juail ^Ju-aJ 
dljAaJ A^jijjjJa A n» ^ Aj]I CjLu) Luia i* m dW*n CjIILUJI &AA dil±j]j 



■ A j\a» \\ aAA 



^WaLkj <■(J^&g jjC- jjjfLi diL^a^dl (J^juj (jl La 


fift- 


u*>j 


c-Lalc. (j! V] .‘Laj^-ia L-sLjujV aIj^juoj j> Vu V 44)1x11 g.LjaC>l <jV 

ijakjuj (j-sakj (j! (jj.vfixj (illL £-a ’^lj tAAjixJl oJl^J ^»Ij L5 Jlc- Cjtj)iaJl 
James (JjLiaIIj j.aj^ !)LLaa .<Lal£il jA jjjfLi <jl V 

j , 

cn «A : ia k j]j ; u]| v—jx.ii.ri.II Jj^al L? i» <-a^a ^Lu^P ^ i,, -n5 L Valentine 


j;ij£ll t[“oliaJl S)^” ^] gjj^l j>* J*H^» : On the Origin of Phyla 
^paxj jjl ,(<£>LJ 43^)x-a jj^-aJ V^ (Jj-aV^ cJj$ t _j j» > '•'il lj L^ .j u o 

4jl V] t^Jj^aall^ djU^iaJl (J^jui (j^ Clllja^ali aAA 

l n j ^)jj£Jlj t ^Jjlx*aal! J (_Jj»«<alj Lu3^)x-a ^A*J j's.jll C—Ujuall 

«. A-ij^^iaJl l_ixxu]I J£j t Cj\j)la£vUl c_iljljia <J£j tCjUjla^UI 


s-LjaC-l jjl ^a ^aO^lL Aj\ JAj^all ILa <^3 Ljajl ^JjoU (j^ 

y 

4*m.W djliUu^i Clj^Ja A&3 (djLj^a^-ll i^Jauai ^3 L^q-n. \ La i^j^Lj 4j)Jall ^jui^JI 
^^al£j| <Ji3 La ^)j-£axJI i_]~y juiII 4Jl^ 1 (jjfj 4_llAA-a 

CAjpxJl pLi^.1 ailc. .(jjU-ali ^ “ jlj-> inn” j>-a L_jplLs Precambrian 
<]5LLa 3^5 4^Vl a La jl a^vLaju Paul Chien “ Jj/ ^jpoll 

<j^la Ai^lj 1 ^Ic. apis (j^p-alfUl <Jj 3 La dilifL CjuI£ (jl 14 j<ijq-\ 

j. ^«l i ujljljji^ ^^ic- cJjV«^ (^Ac- ulaji V ILLaia tdjljjl£il (J>1» Jl 

lailxj (jl <_£ja.VL L-L5U VI 4 j^L (JajuaII biS^ l jlfl ?(__^)Jual£ll 

° V ?0jL-iaj]l (^La^ (jlj^akJ 

IjUAxj ^l^jj Cjlj^SUxil (Jauui JjIajjSu (jl ^1 Liajl SjLudVl ^^l Uo 

A ^ 

(jjiJ JalijjVl 4,aj5La djLailj^ (XJt 1,2 4^1^J ‘^Ll^I dj^jLacVl <■ . \U n \ 
(Hox genes Ala.UIl djLuaJl A^a\±j) morphology ^JJ^Jjllj 



yr* JLa 

jjUmJ Ji3 Ljdc. j ,Mqan\| qa 'bj±& Jjaajj ^Ull dlljijJaJI 

£A Aj£]j . La li^jj A^luS^jj da^jilj Ujjuaj S^jx,wall AjjLjjII 
i J£Jdli <> juhTu djlnaJi (j! qJlAj (jAiiail <jl j» :^UIS jdy 

oLAj . 0 \<A.j,n , vll a^sulll ^a uLt3 (j£-uall p^juij A-iaj£ ^l£j LiIIa, yp^ 

A-dli-a]! l^, AjjjaJi ^Jjwol aJLula A_i,aAi dUauv^Lall 

. ^aLill ^Jj^alll Aj i^yau^aixlui La ^Aj ci^sL 

La A_ji Jl^^a ^dLjisdl LP (JJ* 1 ^* .iffijmj iLLa ^j£Llj 

(jfr ^LaJI ^Ic. UJJ^*t 5 |jjjJl£ c-LalaxJi ^j-a J.iC. 

' j jjJaj, \ \ LajS A^sal^j t Aj ^lajll AjjujJjuoLiII ^ -v *i M ^ A ^ ^.** 

Ajjiaill f&Si V dlj^ilaJ! jjl (JSV1 (jjJJJ i^-3 t^^jJaLall ^ifr jjdlaJI 
jL^jl A^aC^j La Gll& j^£La]i ^jJjuia ^Ic. A*n w\l Ayl^jl^ll 

. Aj^Iaili 

ijc* JIL La Jal <jl aIjLuJI Adaliall ^jJaoi Ail .i£^a]l Lp ^LilLj 

; QiJjjji aJ 1^ jfrJj Alili ^Jajj <jl (j^-aJ V Ajj j^laJ jj£La]l 
jljlaJ jj^Lall (jl /jLa^a (jtiJj oj <j^M tij-llj . LaA^iC-j dd 

./ j HAud l (JjA. (JpjVl ^Jlx x ua yjjoij ^ £-dajJ <j^ (j^LaJ V 

dlJJ _^ai jA cJj^ ypa^Yi ^jL)jd q\ (J \j$\ L_njuill 

dlLuij jjLIaIl» jU ^1 < J!ijJ ; l] , ^cj CS^ c3.^\? V ^^A jjl ^daljj . A Li^^LalL 
aJsl^.!>La 1 ] ^ >>iV) ^>i AyLaxil oJl^3 .^a^ikVl dy\£ «** jjjJavUf ^ 
AjLuia CpUjuS ^j^adll oljL$^ Ajjaa. (jl ^5-^Llil L—Ujailij .Lilian 




“ C&J .SjJ^la 4 JaA^yLa AJlum 1 >,}ajl lg j£J Ij tCJuuaa^ 4 In^^La 

-4 aU (JjU .J4C.J jsj^i-a JJC- (_>JaLa ilU:xj Jaijjj ^jjJali (Jju^I QC- 

aj^^Lajl ^ykljia]! 4j£ ^JS jl 4 4Jjla ^iC* a^Ua £jJajj 

lJ> \jL. (jl gHLujj I V] 4» jgjj V (j] (_54^« (J4 juLq tla^ 4Jaa>^Lal] 4 Jj1111j 
ul? bj" 1 L :- Uti ^ ta^Lu^l Cl iLum La£ 4 4»i^Jj djUix-aJ *\^2wj (j-a 

* ^jLudll ^5^ 43 * A (jf^ (^.iLaJl 4 xAr-k 

?<j<*&d ^bljisl :dilljGjJI diliill 

4_jb Uj^agjj IjIaj 4_pa*all <jl Aj V lA ^ uj a«A liljj^ajJ 

jjJaoil 4-pjA^o a^£a ^^Ic. 4>* a ]j4 c ' l A^fj (jl Ijjli 

^gjJl aAU oil 4_ijLud^JI L-ulLoiVl IaA ^>jLj .^^IjjjIa]! 

l"\< i,^<, AJj .CjUjI^II ^j-a 4<-,j^--v^ DMA J1 4_nj 4jjtLa] ^AaJiujj 

£-a 4 genomes AmaJi <jjj aIaAa Co>IjL<ij <jc- CjU LoiaJ l aAA 

JlLj .4jjLaJU> (JJ^4 jI£j 4 aV\^ (AjUjI£ ^ DNA Jl <j-a 4_L^la dlljilALol 

(Jr^a 4jc. {Jl>\ 5n»yU ^)_Jjuki_s ^_ill 4_wajjAli a^A q \ 
4il£ (jii A genetic relatedness AJiljjll <9 l)Ic- < * 

f j 

. a A^lj 4 flX^I a^2kjA ^glfr oAA ^jJaj 4 4-pJl AjI±jI£J1 

^JaC-l (J^Aj et^Vl ^C- gjAll jj-sajli lAA ^jj JUbj 

. dluAaJl ^jjjjIa]! u. u^jall j^ic- iJA 

^ 45 ^ (J-a^4 iWl I^A ^ (jVl l-a 4 jl£ jl 4Al V] 

4jj1^j]| Asl^jallj Jjalli - Jjj£u (JoIaJ! jjl^JJ 4 4jauL-all 




jthlVI LaA ^jL JjSJI (jC- LaLaJ l aLWj 

Jc. ^gjJi ^Ajj V ^LiaS .A_j^all tilL ^Luj <jc. jtlljjjaiAll 

t JjA^a ^jl Laj AjI (jJJJ AiLLuoll AjL^jI IV] * JjVi ^jsi 

ljUujVI 4> Jjjli >si ^1 >aII U-l£j u^j 

^.L-ixJI J£ (JaVu <jl A^aj V ui,hll 

IaAj itilli (^j-o jA La L-J^Ua^ jjSLlj .Aijlc. ^^ic. ^ViaII ^jL)_pl 

.^aA e-l£3 j^yA C_L>LkAA jA 


(L5 ic- CljUa2k.!yLa £jJoJ c-lAjj U-i3kJ <]Laa 1I (illj ^ (JLjjJJujjV 1 (j^J 
A Ag a <Jaj^.Lft] CA&L ^Ajj c*1jIa ^jl^JLii .Ajj|j|p| Aj|p]| 

{j]» : CjUjJaUjIl C-Lolaj Ai_pLa <jaj,^.\xa ^^Aj <- ^ Ajl^all j 

t^twl ^-cr>A (J^LaJ i qjhr-Ti A_ijI£aL JaJjaull Ia^aII 

(. tju/] (J^LaaII ^ja 3 . jj]a.vl!S SAjja A.a.rv ^jjju V ti^Aj *(Jjl^^->Qj 

(j^jjlaZ ^A qa lg n; La (jl£i s-Ijja ^ua^A Wl^aJ ^Liiil Aj&ja^a 
(J£ <j£L]j . L^^A 1 gJQJJJ !>L1 a dj^Ujailli . ^)JC jl 

ls3j AjiSja IgjVj t Ig-LcaJ AjjujLujI c£jJj Ajjxa AjLaJj 

. (JAWuJ! Ig *■>>* J ^JA AAjASkj! l^jV V 4li|jJju4 A aJAH^iM 


DNA -M (Jjuj^yLui ^jjij dil^jLiall Lp] LpLaj 6 jji^uAll Iaa <jaj 

<jl JjSaj i^jojaaI! (. flLulIj . ^iljliAA ^OAA<gu ^ LLilji IajLuc-L a 


. ^j. ‘vVl LaAA^.1 ^ (j^Ajg q a\ 1 jl ^1 ^ 1 jJajt 1 


Iaj 3 ((>5 -^ : lJ , ^-0 L> ll^ ^ JU ^lp ,, ^^Llkl 

(j£ij cAj.^^Uj jjj Plll (j! ljj_^ialA ^ja Ajl Ai! 

C-KU>° C5 IP^ *«ali 1 jjJsiIa (jA AiAj AW a ^cjlill 



A-jiljjiJ (jC- g.lJ^Aal£ Axal=kJ ^jlaoJl dsb^i^Jl e-LaJ ^ailc- 

j_^J <jl A jSLaJ V UaUjJa latlaj IjAua Q\ a*J» ^jjJJLujIa]) ^jjjljjji^ll 

AjjIj (JiujJJ (jl ^gjxail a * ^ Ijlt) ^ 4^1$-} U^J^" 4uiJi ^ ^ 


^Ic* Qii Ajluia]l ^jajy^a C^lAi^ jj 

a^jjIIjujjj 4£jj ( )ii all^aU ^lil ^ly^l s-Li^SM 

V *LaJl sLail A-apUl «AjALual! Aa.liL> q\ Van Till cJjj (jls -i^lL 
Aia£L (_jjj£j ^'j^yiaa 4Ajj*a djLuAjiii A-iaS^ll ^aJiiil cS^ J> k ^ ^ j 

LH^» ^ J] "lW l£!a£” LS^» Cl& i) ^ V 

S;i9 Ljsul (j£Ij 4,jiAJU J£aaj U^* - * L)^)^ £■* (jj^il 

IIa l-A«v jpc. dmj la£ tAaaa^a]l Jjji^JI al^J ^gle- SIjaJI 

t^g-aC-l dllc-La ^jL-ai ^gic- V L Ax^jll 11 a (jl «l£^aj .'\«J£&\ 

. ^)x-sall ulsh _jlsaJ ^glc. 


^jLMt L-Jjliill Sy^Ua LL 1 .I 2 J (-_l\j£ ^gk “iJr^Uj* ^cJbuj 

^-alkj llia^xa Cs^tajl Lai£ Aj] Aqjv\» Evolutionary convergence 

(JjI&LuaII ^jL-a (jl£ jli .^glLaiAJ Cjjbjl 4 LaHJL) 1 ^ ^ L>jj Aj^l^JI g. La ftll 

Li i nj ^jjLill Ai^xa ^a AjSLoj aJLaSJ! Alj^la i^ILj Aji JlLuj LL 4^gaC-i 


Cj* tAll^_abj ^alxJ (_jfL ^ uj LS^J * c-Ljaali AaLl* 

:!>Ula aIjAI jc. “(jjaJJja JJXJ ^aJ (jaj " ir «^^al 3 S ^5^ CH^ 


t^^jaA^a” I Aag-iall dilq^ll ^jl^)ia ^gi /jjLaj la laj|jj» 

l^Kj l“ J^-a 4<< jLi^i diaV t ^>£a 4 (jAla 


CjjjuI la£j . jlajJaaii ILa ^gi ^jjialxll Axi ^ Ajjljoail (jc- 

4 t jJu^al^ail (jaj dil^nxlil alA ^ ^-aja ^gi 


I- 



(JSI ^jlc. (JjS* j 4j! (jlal La jAj (jc j»JJ Igjl J^Aj 

Lajjj tJ.ho fiUkjl ^IjujJ jjJsuSI jL lj_jxxu ^)jJiaj 

«. JJg hU telos d^jC- jA JaLli Ll±=Jul! 

^l^-ail! jUaj (JaJ-i ±\jL AJjVI (j\ tilll (jc. ^Ljjj ^glll S^Uall Lai 
^LL V LaJ AjjL) jujfr <Jal (JxslLi (jj£L *^3 ^jl A juiflj 

La£ JjJla. jijlajll jl£ <jj ((illj 1 i «Gllc- (jlaJ La-a 

L-LuAa Jaia Ai^alU jiaiJ V jLajjl (jl C5^] “^^Ai 

c> ^ V <j£Llj (.Ljajl ^gjuulall (-jLkHjVlj jiajuj V AjI (.JLjjJai (j! L-JL^J jj 

. Igjfr V ^A_i£.!^ AjjLa^Lt-a diLLaJU ^ja.j 

iAjjLajl*-a d£>La..la ^Ic. JaIuU Ajj^^II AjI^SlSI ^jl ^a^)j La«licj 
^jj iV ^ilalU tAo-alc. A^aj Cy* ^ ^j> ^ 4-S] ^j*-j Ujl ^Cau 

^a 4 U \>>1 j Aj^a Aj^aj j! <jlai 4(iili Qc. !AjJaa .AlcVl AjuCaJiJj La 11 a q\& 
C-j£lj£Lll CaJ ^ AjjjJ^. ^lia.1 ^lln (Jlaj .AjjJaall ^^ic- ^jjJall <_pa*j 
^-Aill ^ja A^Iik-a ^j_^V DNA -11 A-iij ;_Jlaj Ajjoj ^jjj^La AjaLaa ^3tJ AjjUII 
i ■>-> <jJaa ^ j&\ *uifr i^-ik- c^^LaJi jjiji ^ 

(-jSkjfLlI qa AaJaa l^jl ^lau V Ajl Ljajl (^JojaiLlj . g.l,x>aflll A^jL ojaxj^ 
. AJujj da til^d £_a A>al-llaj-ialj ^aJaAJ (jl ixJ 0 wajVI ^jjjL (—Aj^laII 

AiHLJ I A^jlj^l! J Aix (jjjij lAjja. !vl j\%*i ^ILtli iSj 

aJjLclLs L jl cDNA -11 1 JL=Sk. A^-jLuHa l^jj Cilia, ^ja AjjIaLc jCjj 

^^junlall <»_jLaliiVl ^1] djla!>Lla,V 1 ^lclH-cl ^yc, 

J aaj (_^1 (^jUaj ^*1 AJaalll alA djla^Ll^Vl (jl Aijljjkjastli S^ilallj 



Llaj £ Ljaill j \jl t Laic- i Sja3 Alj j . ^jV1 ^jfl La ggj.LLd3u 

Aji] <A3kp ^j-o j^l^l qjJ&jsZuj eLjaall <£j\j bj^x^a 

t—L.lfrJ ^aail 4_nj dIIA joj JJC- A I^j-saiil (JjiJj AjjaulL^ A ^aj.^ll 

eLi^H ^iL*i a)^aj dlls Au ^)-aiil !.A£J QjpLiS «. (Jj) >,**•>% all ojLj 

<uLa*j ^dja ^-aall ^Vnc. <_£A^I ,ji <iISL <jl jAjlj» <J>^U 

IgJ (j\ q? 1 4A-ijI^judC. ^iC. dij^Aia CS^ 0, J^^ J J4C- ^j»JiLi 

^jiaLuii aj^Iajujl l^-jj .£^)ls I^iLtll (JjiLiS «.lj_^aLa Leu^^gj 

lioLtJ 4jjlLa lg*u\ IjjJajl .^ijg >*11 <Uj1ju 11 djl^LdaaJl <_£AsJ 

^Jju &XA aUul ^ jjjoij ^Itxj i JLa. ^1 ^gic . liij.a?>. lllc. ^u] ILa . ^£1*11 
<jl (jSLoJ i* «all ^jl *^^11 (j* Ui! i^, 

“djlj^all” “dlLojoi” Jl^JC.1 <j| I^xHjlUX djjailj - 4 L>-v*M ‘i U Al Jg *ri1 ]^jui3J 

«.^i*ii C5 ic. ^ ji l£*j ^lii 


ILa jjl (jjjjuijtilj <jjjail cs^ (j^Lll 1-^1 

.CjLjj <1 Al* ~s a 0jjl c-l£Lili . LAxi Ji J-^J^ dUAjaill 


^jAfij Ijflll 14 (l)j Lf^ LS* 4 >j>Mi a La 4-loaI 

5-4Ai) 4JbLui ^tSil ^ uu^uiii UA JaA£ Sjjjdailj ^L-luail oi 4 -aa 

.H/utn (jj Wft a\ V <jS (ji . 4-uJ Ljgjl ^l£Llli c^jjLlil 

,(Jj!Lua1\ LUj ^jl£> ^AjLk f l£j 


AaJ (jl ^4^ ^3 Aatjiiall liuli <:l£L (ji U^jl (jl ^flalLij 

<ijVl l^-ia ^aVI (Jj 4 jjlajil ^-gdik>ali 4j^Vi cJ^° ^ Ia^ 


.^till (Jj-gaii <_ $jlk* La£ l^,joiaj oLtaJI lL-^L aLLlLoII 



<ALul£ \jl A_i±i£jj i j AjjLjj CAqAJZ Aj^lj £3jAi jl aj V ^ A^j^Ilj 
LLjjA jl L-kLuJl jl dul£l el^jus tlAtmj ^^Ull A_Lja^a]l 

tijjTwH.all <—iLuJ! AojAa^s jl Stephen Meyer u jjLa j*/u>” JjiLj * 

<_L^aj jj U.urv ,1 c^L^all ^AXlk^slsI) An^jk 'ia. 11 A_i^U]| j-a (j^Ljj 

^pa|ja3l bLi-aS ^^Ic ^j^LualL jilal; A..yalcbUl jl A-IaIaIIj LaAlA^I 

jjfr diljlxk J(jialjisl clH <J^I (J^ L&t)* Aj^lj 

«<AjIj 2 »a]I jjiaJ» bj$& (jl lAa. ^Jaljll j«aj . 10 j^iaJ jj^Lall jA A_iJjA 

«.d>l^aiil aJI» 3^3 jc. |;UHj| Jsj V “evolution of the gaps” 

djjj Lai A^jjLiaII Ar^Iball Cjl^JjaiaC]]] A ja> mall AjjujIjA ^gAJj 

I^c-s^JVI jA ^kl VLai^l jl ^ql?kJj>jj|» ibUts Sjj3j CjIajAsu j^a aLiaJI ^3 
^■lAjuad ^A olpJl 1 ^jlfr AaJ*j ^Ull A-a^UIl ALuiLall AAi3A]l A^aJajVl 

A.a>Jklla «.Olj 2 ki]l A]j» (jjlala jc* UJ^ La A*jI Aslaiaj . ~ in «Aj**aLa ^£a 
3^- tA jjI jjjqjtil ijila]l ^^Jc ^ji_uLl]I AjliajVI jl ^gA ^^Ull 

Aja^xJI «^lj-aVI jaJII A AjjLjj AliljLJ^Ij» jc. Vjjjoua jl£ jjj 

Ajjbjj 3l£jkif jx ^JaJ La ^joiSJ jl ^jj-innj V AjI VJ a" ^ ^JLtil ^3 

tAjjj>a]l djl*j^H]! lilij AjAa. ^jlk IgiV l^J jj-sxa. V Aiu-al oAjA^. 

flc. ^a^3 ^jAJ A^l^. ^gAj .djJjudflJ ^ikLay ^aII jA «.1£a 1I jl jj^. ^ 

.aj (J^,.^.ll ^Ac 1-^ ^ Ljja CyjxL ^aII aalaH ^Ij^JI *L^VI 

©A^J ±La 1 (J^L ^jjkjLajj j!jl-i]l A^-Lall jl j^aii] djfL/U! j-aj 


(i!Li*joV^ (jjj Uua Ajjj\!lli AjI£^AAV 1 (jc. Vjjjol* jj^j (jl ^gJLjaJl i_jlAAjVl i ^ 

*— 1 b“^ JljWa? cL^Vl (j-a AlLajoiVl ^\Aj) IaI .(ilLajjjl t$K <jLa 1I ^ (jSilj tA4171^^,1' jc-ljjL 

(«-jjI£I 1 (jc. jUj (xajLftil^ .^Jiafiall L_jlaAiVl 


"■I 



jl jj£lj j^ s-lu^Vl c-LaIc. jl jJxuj j^3 

^ IflJaak^Lj ^lill dAia-all AjjLlxj£]l ^aJaill A-i9l£ A^1 ^juo*J 1 dll^aJall 

jlaaix C-JjLo)l I^jIc. i.ilau ^aaa jl ^)*-Juj AjI V] iA-iaJl CAjjl£Jl 

.■%1£a11 c^Uax aU^V ^ V aI&I jl cij^j 

J» A 

" jillj£ ^j-LLUjaj 1^)9 ’ <J1 a jVl (jjjjlill t\j£±)l\ aIaIc- <jJn*J <ALj£A l^J 

. jijJaall Jl jAa A_1Lxx £x jjalixJ ^jaJjjx ^l^jj£ q^aJu o i c*\\a£j 

AajuAllI Ig-^jJSJ ^^Ull Aj^aiII jjLaj ^IxlaJl $.V$A (jl ^^Aju V lAA (jl V) 

“ jjol j£ (jjaOwjdj^s” 1^111x2 . (illi (jc jjfLj ^ AxjI j£Jj . lx\j V^JS Auxjqlall 

tJ ic' “theistic evolution” “^g-alLil jjLalf ^clLu^ax] Ajxlijl ^ Ac. jc 
^5 AjL aAa- 3 Aja-a J] <Ojlj £jxll jl^i] (j ^->jl^ » jl (JxLal 

(^1 ^J^l ^-fjj^l ^iaau jj^. cAj^ljVl i*jx AojIj Ai^x 

(JxOjujJ ^All A^jALx]! C_aU-ssjVl j-a lAAC jl Aajj «. jilaal 1 A x l fl l 

^HajL^ax ^Jc 1)^1 j£jjxl (aOAjk^au) jl (_g^A jl (^iiJl cJlA <AjIxK ^^Ic 
(jjjj^jUl c-j ^a ^ *LpJVl (. 5 -^J tJaik]] liix “BioLogOS” 

jjj j^ a \ (JjLckUax-o-all ^jaxj ^al A A u.jj! jl (jiul liAj . Axl^Il (_£ 1 
4 aV'^A A\ ^jIa-aII jx ^u£]Ij A \a~\ a jjSu 1 $jV J j\ t >n\ lj JaliJl jx tcjj 

|^A jc SAuaj ^Wtijl AjjAjaJl ^on^xll cI£a! 1 <j^2 jl jAjj j£i 
j)x lg_j jJ^lj *>,., ,)uiil liu^aj JjVn jl (. - lx »^ill jx (Jj .li>Qal 

^owjT ^ 

(jjqjuib j£*J AjL ^jll jj Jj51 jVl 1-^^a (^1 A >^11 Ijl^jjj 
Ix^Jjl i jjlUtil tlHAj . jJaLk ^aCj jA (^jialll c,LaV 1 ^aic. AlaJ^l 

Lai . alfr jx Ijquil^ jjjiaix ^iThni jl t ill&AJ V Ajl ^ (jxxkljj ^^laj x 



(jl S^3 JUjj V (jjjjU j j^aC . A_l*1xJ 1 dalil jl 1 (jl j£9 ^USi c_njuiS1 
jxui} t5 JUfLi1 L_slaJ lVIj ^gi JlalaSI ^^xc-VI dilc-Luill £jL-a 

UjlUVl a 3 (jl (j^a Ajl xsi (j-a Ig-J Laj l^lajJ cUaJI 

l ^JarO Uj (jjjjU IfrlaaV ^^glSl AjjIjjII clLc^jall (jx jjj£J 1 jxuflJ e^iLallj 

t Jj-Aa. A] jjJ-iMI j)l ^cjJal^ll (j-a3 . JjJa^a (jUaj C5^ (3*-^ Ig-il V] 4 (jaj 
. ^^-aC-VI djlc-LuJl £jL-<a AjJijj jjl (j£-aJ LaS 


*}j.laJ1 6.AA Aiiiia. ^9 (jj^£jujjJ (j-o-o c-Lai*J1 j)^}j] (j^»*J (j) cJf 

^gic- i*un» (j-a AjJt-nlaSl l1U1a*-S1 Aj^jC- j>« ^$JjAj jjC- (jj^uu 

.(_)jj^a^l]l (Ja.Ju (^g-ic. 3-^} Lax tfl.^g.,4 (J>^ olaJj jlajVI 

(_£AS1 AxJalaSI l^jUllj (JljA.11 (_£jil1 AjaJI aJaill IliiatJ (jl ULx Vj 

(jj^ll (3-0 LaLaJ e-l^Hl ^Ja. (J-aa^ C 5 ^i>r^^ s.UaV1 US AjSLjU^J 

.Ala jj£ 1 (jjfLi (jl idiUSVI a^A aJu& lalu (_£j]l A31 Uj(_£ jLaS1 

(j-ajiLa __jx1 &UaJ1 La (J£ Ail ^xlj (jl (Jfl jjoSI (jx (jVlj 

C5 jU ; 'LgJ1>> Ax-ala) AjUUS (_gi US ^g-ajj La USll (jV clSJUj - Ujjxx 

Sl£ jxoiu (jjjjb l g iUi^ l ^1 AuWl (jl (The Blind Watchmaker KK^gXC-VI 
La£ tj^Jala ^ ilnlU jAj .AijIjj dlaj^jj (jx lg_J Laj SUaSI jaj (j-o 
Ajl AliiiaJI iAxC-jjx dsl£ Uj «.4_syi ^Aj» c_jU£ (^2 IflaV Axxili 

jjaj \1h ■**>.« SjiSaSlj c_ilHVl t U, n.^ 11 (^gljjIjiSI L_ii£jSiS ta9j 

£ & -* 

SUaJI (J*-®! (jl Ua (j=>jj .clljila (jjlajj dsljcaj 

A fill (J^SI (^-Aalll (j-a -lAC-1 Ajaj^kill A^ikll ^»La1 Ujiaj (j£Ll Axjdij 

.SUaJl 3-al C-ji >>j^1 ^jliSI (Jj^a&SI l.u^a.wa.1 ILSj - jjUlll Jjla 




Jp SUil oIjo cJjJU 4 

ji *"*** 4!^" 

Stuart Kauffman HJLfcA^ 


<L+***b .*J?j (j j j| )! 

jSfcl' Jp ^ Jj^jj^J 

((.ajjjusJ^ aj\& i^si 

a , + A» 

jk 


:<ii£tll djliill fudai 

/j-a AjaJI A-liiJl ^jxj LaC- ^Llls ^ixjj ^jl ■ ^»a\l |jlA ^jx (J J^\ liL^A 
A.*-uia jAj v5 tI 4 J 3 c_u^ UaLujI j^P ^ 4<JUiJ! (jijij JUIaj 

.DNA Jl .\vfaM 

^Uil (jdj (jjlaJI (j\ Michael Denton “oy^ ciA) 

.AjunJall 3 Jjjb*^ (3^15 JJC. 

3)3 jS \*jJVn 4-±2»Jl jjc- ( aliull jj£>Ij AaaJI A-iiiJl 

J*-^ LS^J . ' « jjjL-alu La-o 3^ S S <flg La '3Pb ^-coLuj 

^Lla 3 ^» JLaJ ^>aJl O* (jjPiP LS^" -^b 0 ° bA)j 

3 ^ L . dlli bMx a\\ 4jju>^ iSj^l J* JL^all 

3 SS ciiliiSLill CJ. 12 J Uai^u 3 3 j^ lP QjAa ^ ^ * * L>° l*-a <jj£jJ 

. Y «^ fiuii 3 31^' c> W Vj ouyi W^- 3 

L^liJll (jjlJ Jj^LlvII ^)Jj^ <3^ (j] CS^ *J^- C ' LlP^ U3o 

^juAjujSM ^OAi-gull (jl LkJajI 3*3“?^ C-l^VS ^Llc- < —Luj£> A I l«lv S^jU 
Ic-^J 3° 4_r*Jl 4-LLajVl 4il£ -laJj AjIaII ^aUajl 

DNA -SI 3° 3^ jSj^Vij .djUjiiiL ^l^jjSj 

Sp^ • ( *- J Sjjl£ll <J£ 3 A^LoIa 3bjPb mRNA 3 daS 1 (_^3upl 
3 !^ 4_u£Lo (>y\$ .U^^h <J£ 3 ^LlLsld L-iajl Apj^ 

V itdlilj . L£Lkj| (JS 3 AljLala jl£j l^UAx«aJj IfllluJj 

A J Ci-UA. I^a laLai ji \jjiA 1 fSJai (_^l 3^ <3^ 

J_^j ^ CF^" 4**1 VIJ ^Sj 4 ^UaJ AjjlLa ^jujLujV I 

m| 



T «.(_pa J)}\ A^kj ^(■ <\**A-a q±i AjjjlsLi A-Lui L d 

Jjjj S^jU* ^gic- Jacques Monod 1 Jl&jj 

.AJjl Ajlai (Jp\ Ajjj (_JC< £^3 Uj^l dlUrill» (jj-U3 Aj 

AjjLaj£J 1 Iglllaj^ ... l_j jjj£. d l Ajl^. (^1 tUl Aij^uail AA2kl! Jaxujli 

- ^luU . li-ULa. Aj^J I CLjUjI^I jjLuJ AjjLl<u^]I A-Lk£pJl JjIaj AaU- 11 
, Lu/Lkll I g ^.Vs/u^i AA2kJull A_ilT (JjJuiJ O^Ludll ^lL) 

^ l V Ajallj-lU A^IIaII iauauli QAJ 

. *«4-aK]1 ^^JxaJ (^-^1 Jk\ i_$\ (Jc- JjO*^ 

^3 ^j^fLoill cj|^yi3 A jjjjj ^a l&jj (^jjj£jlj 1 g >1 L^LaJli I^Aj 

. (JjjLaII (Jj-aili ^ U^il Ia£ 

:(\\\mi <d4lall un OlAflill 

^jlai] AjlLa^li Ajaj31£V^» <jauj Bruce Alberts o*JJt Jj^3 

The National Academy of Sciences of the «4 Aj^H q. Wi a I I CjIjVjIIj 
A \ 1 A j /X I J AliaJi (jl ^Cj .Ix^LiJi j32 Ja^j U£> Ia Iaj13» USA 
A5LAjaIa]| ^jAaklll Jajlask ^ja A3J23 a£±a L^J^=S ^u^ a S tgAiJJJ 
( jDaj I jLdj ... Aa^-JoII CjUj^Ia qa Ac. j a > a ^a I^-Aa J£ UJ^A3 

dj\ju£La ^xd A daJ I Aidaj AA^-jJall djl xAAa. \ 

aJIc a£jaja $.1^1 Ll*3 (JpJ^ aAA ^jjjjjall CjU-iasu <jV 
^JL*JI £a AjI&Uj <JaI*ju 1 ^oll Igx^lkj tliVVl Ji* IaIaj 

1 ,0 «.a3j9^di jJ*lb 




Jivb £ilj JaLaoll jjnon q\ c_l*-ua]| qaj 

y * * Jlja. lipid membrane <_£jd ^1 A-pJI A_iiidl 

fiAlAuu (jj^j l^jgAj Ajl^ll lilll £Lxj 4^_alida U all Y * qa QjjLa 

«.L_J» di^a. AJakj ^^Ic. Ig-Lo dill a £daj £_Jaj All ^gla> j»j^all 

Ad Ida ^-uS]! l^ju^a! ^jb-s. d)V t^lliVI <jc- dljli V Aaidlij 
A-nJ^aJ! dVVI eAfcj dVI (jA l^J V ibgjL^^k £c!jj j* juall 

s.l£l lja.j 4^ 3bb ^Laldi ^paxj] <Jlaj <■ - uadi c_u£jj1I db 

Ajuj|;1 O^ajC- ^111 (JfbLa” Ajjad! g.lj^j^ll ^Jlc. d>aj .^ad-a-a 

(JHa ^aL jAj . v A_nLji]| dLdllall ^u£il ^jIjI l_iIj1 ^9 dVVI 
dd££l g^l) acid-driven motor (jdadb (J-asu g^l ^)J» tdl jj j^a]I 
d£d lih^adl ^1^)3 Ajjou fib! jAj tbjjn^ill Ja^jui jjd ^111 ^ ^VV Ad 
bj jxa ^I ^^^Alda ^jjjjdl I1 a dj' ‘A-ShbuJI qa Ijjjj£j]I 

d)-a * , * t ^ ^xLe ) V] 1^1jJa ^£jLuU d^ bJI ^ ® Ad Idajk-aj 

4 jb- 1 0^ C5^ (_S^ L&* (J-al^j (jijjjii! (j-fi bj^. dpujl ^Ija. 

^1 C-lLlC. jjj <Jj%J *AjakjJ Jlj-aCj tdK'WVI (Jiaj dbUajj idjlj 

jAj . (J-al£Jlj Al^aJl Aiila_j]l (jldS Ad afiijj &1 a Cy* 0^“ 

tirreducibly complex Ji>i*V! JAj V Idtou .&L 4 jj3j-all jl U 
(jjajl-uJl edd Aic-lid (. \y*>\ tic, i y& lJlSIjj dlj ^Uaj» All ^1 
^ball Qc. Ul*3 ^Uaill fcy L^ AajaiLajVl Aiilaj]| 

.JaJjaull SAu-a-o loil Id jldj - A //4'‘iQjbji 

♦ o.^u^aii dljjj d V AluJI jl AjulaIJI l^jljj£-o 

V I dixJ Six.A ^Uaj (j^aJ V All» jdaJ La£ ^(^*-2 b jAj 



AAiula^ll ^ajjuaaII ^Jul-iA ^5^ (J|)^^X1 (J^lJ 

<jV • (jjjl-^ ^ AjIIjIa A^iila dajjjiiaj ^A_i]Xl ^jaiL <J-axj iS^ <, 5 ^! 

jA tAjl^aJ Ji^.1 Jiauajj (Jlja^Vl (J^lb V JLSj l^iix a IaUaj (Jj±uij ^Uaj ^1 

«.JaxU Jj\S ^)JC Alx-n]aJ ^Uaj 


(Jljl^Vl ci^i V l.ljixj S^Ax-a A-ia^ljJJ dVT (jl ^jJslIj yXlj 

: JjL V > 11 A-Uiij (jjjjb 1$\) t j^laall A-J^Iaj ^»Ia 1 !)UlA ll.laj (JSLaj 

AAiaUl dj^xUll ^ja Aa^xilj ^ j^C- ^1 '*—^ tj]» 

\g n& Sj£i]l Ac>\ ^3j . \<AJLa^o V jig Yuu ^^Jurjiaia ;A_i]1jua]1 

<^-ijjaj (jjl£]l 11 a Jja 11] Aij JjL <■*u% U « C5 -a&Vl L5 llc'Ludll» AjllS 

. n «A-ilijjiAilj (jLajVI <jc- i—fl£j» 


Auju^I dVVl c> j££Il Ailj jJjjb (^.iau 

<2>a ^jJaJJ <jXlj - IjJJJ^Jll Ja^juj (JIa 4(J]jJikVl V 1-lllxJ bMx a]1 

UUjj i. m iUtTij (J1j1a,V 1 (Jib V IjjlxJ i Vi* a A-bxJ LaUxj (jj (Jjlll j)i t—flj^xlill 

^a^c. dlljjlj ^Uaj]l 11 a (jC* A-ul£-al (_£1 i^gliA ^ LS-^ 

lillUj . Ix_ia^, <-Ajx .j Ia£ Aj^u-all JjJjuj ^>aI ^Aj 4Aoa Ja^ojl A^aIojI 

diLt^. jjA (jJjjl-^ jX-a <■ fll^j V Ajl ^1 jjLoJ jl <■ - i>-j ^ \u*n 

U Jjl=JI jA A-L-al& ajUJ ^ ^dil^jxj d>j,la. (jJ^la (1)° ^V^aII jlAaJl 
.Aaxlc. Aax^A ^^Ic. ^jL V jjLdll» q\ A-ac/>j 

(. iu^aj (^1 I^jS Jj-jijj ^ L_ii£lij ^ A-ajja-aII dLyLa>A^ <ja AjaIx I I 

4 JilxA ^glU-fioS ^Ua3 jj-^ CjJbk cJaj£ jjySa jj 

jjiadli 11 a (jl j.llj .c.tl.lx UJ^ti (j^ cJ^^J *- ^ X? 

ill V Alkali dill djLLaiaJlj LjJjIaj]! (j! IxlaS JiSjaII t u . h 



^ILajTl ~ivA.*nulj AjjlLa ^JJ .. .djlAl^ljil elA (j-a 

a Aflat a ] 1 ^ *< jj j ^ L> AaLj 5 Lj ^Jj 1 *Aa 11 (Jijjaili NILia (Jjtjjj ^ai j^jlaillli 

ij\ Ljai ^J>kj J .Jja.jil J] 

,' r «^Uiil lAjJj-<aA (j) Aj V A_llc-j t AA^H 11 a c-^gjuj 


g-luL^l fl\c, LJojI James Shapiro “jjjjLI 
^Uaj tS ^ JJ^adl jLai-a ^ f*^ 1 jC-LLlAi ^ 

^ya Ac^IIa A£.ja-> a <Al]tiA La (JS iA_iia. ^Uaj jl ^-uiLajl (J$J^ 

Cavalier-Smith "LLuajuj — jaMl£ j .A^illaJl Cj UjaViI I 

^Jl£> ijC* “ A_JjL Laj L_fljaxj lAiiu AjujI ^>fixj ^111 


.^L-aia Ajjja. ^ILu Aja^j 


L_jj4tl Aa3 i“ A^a. £ua Al_^a. (_£La. U^/ U i l <3^ ^JJ 

AL-aJ wh^KU i jj» tJljlsCiU chilli jjc. JLiixjli ^g-La 

f)AL La. LaJ AJajLAall Aj^Ltll ^aijxll ^a (Jjilah ^LuaVI 
.^j-aljxll (_£j)jAh (JjAaJjj L_j£ Infill a£^x (Jxa L±mJ AjaJjaull A aI~i hi 1 
S^uaII jAljJall ( aia*-a ^\ i <J^ IajAxj dAax-all A a JV iLH <jl V] 

Ai^)lalL Ia^LuiSj <j£LaJ V ^.ajaaNj t^Lia^l ^alc- 

Alajl jj-a -jf'y"' <jl Aj V $AjAa ^ILajj CiUmfo ^LiaJ Uj£lj • IfrM a fl j 
j.-^aL La-aj , U «La^ia <j£] ^Adliall ^^^Aai-allj AjxjjJall ^jixilj A-uLoAVI 
l" j La^ -la J^a^A j SAjAa. (AjIajuiIs UJAalj Al jz>* ^ji LiA 


, t gAJJ ^ ^La^jO A Ua‘i Lfc^aj) ^A i a lr~- 

c^] LAUaJ I ^^jIaII J>^ J “c^” C5JU 



(jl jAj . yt> didll (Jj-al jjuioi (jo bjiaj 

^■Laj-flJ Aja.j A^jj A-UjjaJl <UVI (J?jOJua>a ^^Ic- Jl^lx!>U (Jjlill JJt Ajjjull 
Aj£a 1 I y£* CjIjjj^iaIIj Aoslj jn Vi ^^ic- j\-\ a 4 j| jajuU V j>*» J^^A 
.^Ua^oa AjjjiaJI AjjLl6j£ 1I A-alajVI (j-a jjbfbl (jl CT^ A^dalj Aadij ^11 
iSfij Cj^I^ (Jj tajj^jJall i Add-all V9 tAj^nlall (jdljfi Ig^u ^a J ^lj 
AiC- A-<JajVI eAA AjI] (Jj^Ojuj (_£A 1 I (JfLuill L_S^flU jjl£ ^Ax-adl j)l .A-ladl 
__Ic> fiLi^Jli . Aja._jil lg_j CJji ^jII dlljJa^Jll Adlil dll A ^ 3 r_ £ bjj t lgJb&j£l 
JaLij ^bj AjjjjjJall lgjbj£>a j A_JjuAjujS/I l^bjJjoa-a 
^gic. £_i 3 alb ^j£j Ajl^blLuil j)l dlli ^gic. A^jJj 

oAjAa. (jdl^i l iLLaJJ V is^ - A ifljl b Ajliic> V5 AjjuAda l. ,uS ^ Ac. V odjbbjill 
£A 4 r b^j£ll 3 ^ A.vfi j^jll aJaVI j)-a (J4f3J IgdSLlj cAxaic jl A^lLda 

. fOAx-alll ^^Ac JV^loiVi ^ SaIc ^Aadjobali t_JjLuiVl jlucVI AdVI 

. lda.V ( J qa Aj^aJ aJjIHIiuj Ijjj ^^ba. jAVI ajJaC >cj jAj 


<jl£ IaI La cJ^ ^»lAla.l $bjlj dlli (jAa^kll Jua j)5>Aj 

(jl jAjj ^UJI £jdajl! £>da c^j) ^ f' dllij] (j-a <j£d3 AS ^ 5 ^? 

CdV^b * ^ Q *.all 4_mll (j^J ba (JdLL) t^A-b^la ajlil ^aiuda) A^x-all 

. 1^-wiSu ©bail (Jj-al A-IUja^I \jj$ bAjb l-a jAj .AjdjaJI 


l^y aj .oLiaJI (Jjb-al Aalld-a3l djljjidl3l jpi ^uS]l i d* Aai 

“Vji o^Vi” jjjlliwij “replicator first” tj Vjl ^ j ua.u^ . 1 1” jjjUauj UjjjI 
jjjj^aill ^jj A3j .“metabolism first” 

<n*-a <]aaj dfr» :The Selfish Gene “^UVl jjoaJI” 

“^rnju^r 4 _iic. (j\ 3 ^h>ij .Aid-alb Ida. <j-ata. (ja (JJ^ 


i’" 



AjSJj J\ ^j5L Iajj .Replicator 

Laji Vj . n «A-u^j £^Ujj (U* 41 y*^\ Aju'alaUb ^Wu 

i._U-taj ^All ^aUqI! qa ajJCj ^Xj-ajll lAA <jl AjilUli dllaix-all (J^Ajuj 
dji^jjaill ^gi CjlaX qa ^aJ Us £_^Ja ^k li^Uaj Ajij ^IC- ^cJu^al aU^JI (Jj-al 

. (wjUSi ^jpjjlj Ala <jjJaLall (U^“ 


rdliail djlllblltll rill; in 

^jj£jG <UAi£jj3l i U^jVs Jajjos <Jla diY^H <jj£jj 

f 

l ^j Yt a] ajjjjUuV^ CjUjlUI Qlc. aXc. Jjilaj U&-Q 

AlluiYi <_>aj .A-pbl Clsljjl£]l ^ LgA-a t j 9J JUS& Aa^jJ <_S-^ A-ma^M ^ataaYH 
?;LmaY! o^u^Vi a cIiLuaj i if\ lc.\j2^\ ^Ic. ^ Aj^AjaJI 


A. I. ''(jJjUjI • Aj]” JJg UH AjjjiaJi »IjajSll ^Jlc. ^ 

AjjIaJI (jJbjill cX>UJl jl ^ CjLuj^uxii ^k Oparin 

t ja^jjjLi^Jlj ^Ljj-aYlj t^jULall (jx UuLuil UlJ^ primeval earth 
lXvUlII Ua /j^J AjjLuuSII LXyLc.liill A+jlu CjUxj aUaJ! ij )Ij taLall jLa-Jj 
A-ra.josalih A*juiVl SAC-Ua-aJ (j^ajVl ^k oAja.j-ali llitajUu^llj 

(JLa Ux-nia UjA^J AiUall ^jjl >n<i <j*a Iajjc.j /}a ajOU-sall 

Stanley 4_ilUa AA*a ^kj 

^cj j nAjl ^ S^jA U) - ® UdL^^l? ^ Miller 

^U-ajS Jsulk cDLk <j* r lS tlua. (jJjUji 

Aikj <jjiajj Aajj . AainJ (jl£ Lq£ AjjIjuII (jAa_y>U lX)L*JI 

Ai^'vUI ^ ^ 1 ^*a1 1j ./^ AjnaVl ^jAaLa^Vi U) -0 



.AAjbLh \\ Ajj-ldV 1 (_^aLfc^n {ja ^)jaC. AaaU 

U;1jjC.1j JJC* C-UajIj ilulaa. L_j;l^ill *>3 a <jl ^-L»j 

a f 

^ ^ a. 1 '-n. U AauiLjjVI Cjllilll Iaj >i9j .SLiaJil (_b-al aI^joia] bLa* 

eJA q\ y $\ - 4^ -C jA\ jjc. Aixjjlajl djULoxlL 4 juaJ A-ljg *>n 1 g jk Jjj-a^JI 
JjA&l (jc- l —(ja tiH3 La ^Lal ^Jjaull 

. C_JjkHh oJl^j A,h <n\\ Cjb frlu/sli 


*Uk Auk. <jftl ^311 ^Ia^M (jl JjSlI u^j 

Aj! jVl • J^U ^ ^Jbu ^1^11 

Cjj\£ j\ jlkall jt kj^aSM IJA Jp^a ^ 

i- ALjj La£ AjUH reducing atmosphere l£>^ grkjjf ^3^ 

^ gr^J 4 j^jjkjM l>° UJ^ ^ L^J ‘ OdW 

^ya Aa^jJo dsLlA^ Ljajl <JjV (J ^ * j ^)JjIlJj . c-IaM ^jkjj 
kkJ lli^l jV A_ik jjiu U jAj .free oxygen ' A jail 

13a ^gi AaljaVI (_>oIa^VI aJIaojujU ^liuc.bU LjC-Jj A jkc j Aj^laj 

j ^j| AjLoi ^ya bLla >*i^V I . gjjkkl C-J^l La£ ( *—®bkJi 

. JstiiL l$ia bjSk^a q\& La <■ AxjJaJ Jj t^Jjjj^all CjUjyaJl £&] 

AjjI^I L< d^pU ^jaJI c_abUJI (jl J] jL-aiklj jAaaj <jl ^ 

. ^ ^ AjnaV I (jlaLa^V 1 cjj^ LjIxa QjfLa Lika jjJajaii 

jji ia! (j^-a*. ^ J Alp ^ u^!j 

cJilxjJal AjvLj l§Jj3a ( *JLa CjllujjJl ^Ja*A jj t *n*\ t L>Aj^ J^j) 


.l^jjiUxj Uj ja.^aj ^jSd A 3 ^' J 4 Geochemistry it 

(^jLki!) 



(jj^laLiLa jjC ui AjjA j ^glc Ajn^Vl (jJaLaa-Vlj <_s"^ C ' 

L <J$u5il\ (jLiajou j£iU Sl^l \)y^a l* g la J£ jLaj chiral forms 

<^1^3 ^^1 c_ajL^JHl ^jk ^jjLuilx j1.2c.Ij (J13aj .d J£*i31j 

ji ^ic jJ‘“ 0 " s ^ AjILoja.1 q\ l *j tcLiaJi j^ Ja <Jj 3 La 

a3a.LuJ 1 A_nil*Jl ^jl V] *^/^ ^iljiw (JjLu 
^ * * ^ic- (Jjj^aTk.ll ‘LilLaJA.l i^aJ ^j-aj *L J^ll V] V A»jjlnll 

j^j c/jLujj La jAj 1 (^ / ^) L (L-acids (j-* (.^-b 0 i x* * % 

. l^jjajuj AjjxaVl (j-bLaA.Vl eJA JaJj L..LAJ tlljljj dM * (^j-a ^b 

ij-a Jajlj^ll Ail£ (jj£j ^jl i. jlSflUJ AjfljJaj cLl d>° (jSLaJJ 

Ajj^^L Aa^ja^j-ssII Ajjjj 1.W*L j peptide AjJjLjjjII Jajlj^il 

Jajijij]! Jj^ V oLaJI ^ C-Jjl^J <j£]j • jLuSM 

AjJjLajj aJLjIj CL?^ A-dLaJ2wli tc*113]j . AjI jSuaII Jajljjll c L^aj -jc AjJjtmll 
IjA ^j-a Adajb ^ * * CS^" dj^^N A-dLajjkl ^LllLj LS^b^ 

<_pa laa. ^ * * ^ic (Jj> «qaJ1 AjlLaj^li AjIcj . V ‘ ^ * j^j-a ^ 

* n ^ * Cy* ^ ^jLali 4j^}Lajj]I Jajlj^b bb^ L d^*-^ cj^ 
^aJc ^jja J£ ^ic ^^3^3 c5^ ;Aij^)*-a31 SLaJI d^Loi (j£ 

jli ;SJa*-a]l diLajl*-^! oJA l_iLc. ^kj .AjJjtmll Jajljbb L — 1 bi) - ^ 

cjjajudl jialUll ^JCj daLaJI jjgJa La <UIa. ^ CiLj^aJl A_aJL^a 
Ajj)Li^\ 1 dlVL^Jl ^gij (^Jj3 (b ^jJaLa^Vl AluJjaij Jajljb^ CJi^L? 

V b ttl<a>1 ^Lij ojlcj jLjVI AaDLj A^vj’vA^all A_mll dll3 

.djUjjjkll Aiulaj ^ b-3c 

UJja> Aji£ Jajudjl ^a IjJtoJ (Jal JLaJl Ajt-ulaj jjx-aall ^JjjjjjIIj 



1 \\ > ojjisLx-a]! CjV Ixi^V 1 (jl V] • <J* IjJalu diY \ x ’W V i 

L^lxlaH sj^JI ^gi IaII^jx ^gjll l_)VL aTia.’Vb 4 jjx 1I IJA ^ l g 

\ ^ * 1 ^ | ^Vn l /i (_JjV SUaij 4 _LujLiujV^ C-Ajj^xllii . Qjlll (^iSJlI! In U^lU j 

.dLl^Ji C-Jjoiljj LLlS.1 1 L> u >> 4_L»^JuJax IjxLuj^i £j\ 

Kj^tUvU >1 (J^x'x'i Uvl^niXI jjSb cJj^ J^Ali 

Q^ilalli - 4 1 (_palxa^>U AjJutmll £rbjb (jALkj LcdS 

A-a-lajSli ^*_u^ll (JjxII l 6l d) -0 ^»jbll 

.\jjjj4jV 1 S,^1 t^Uadlj dslx^ia-alt bis ‘ 

C^JijujV ^gic-l ftbxilj ^gJ] <jjiuuill dV 0 LjjLwiJJ 

AjI (jj\ t A d l 1 4 xjui u ^gjlilll dij-ibljj . .. ^JU-aj c—jljbjxljj 

lila ^y&C* L$\ l) £^l V 

. u*ib dLij-l*. (jj^ J J^ <^1 L-ijjiall j£ Aixau lx bile. <A£1 j i UU a x 

cdp ijj iASnJ)}\ ^jialx^VI ij-A j^jx (J Jj^j 

jLull ^ja jiau ^gla. crl>^^ dU^ p'V H L^b*) <_P1 ^*nb 

.^gjliij J£jxj jjjii j^a polypeptide b«l*Hx 

IxAic. J^lia molecular shuffling ^jJaljlij 

.’•^Lkll >1 ^\J\^J\ 


d)^ t -‘* j^jx^b ^^'***'**' AjjjjLk-ui AlfLuix bxlxl 1^113 ^gic* 6j^X« 

■jtU^ Lax j jj£ j «^j|jJa*ii dalaJi» l^A i^x ^tixli 

^jjijuca oLi^JI fiLadl ^IHaI! dl9 1 ^11 d)^ Ot^ CJ^J^ills « dli UJ 

jUlx t ^ ^ UJ^ ^ J^il* C> ^ 

cliljjlSli j Lilaj clvWj dusk (JxalLj diLxj ^ai lilli 

. j^ a> j>^all ^S! ^gi AxlaJil 



li t lujaij <lx u> i jJuj Cibjlaali a La ^ gla. .jfLlj 

CLsUjjj^aII plij AjjuSj JjIajj La * AjjlLa 

-kliu ^laljuUJ V CjUjj qJ tSlljj ^^aL^VI 


C^jls £--g UjjJaC. 1 j^stASt, lala. \ Lo£ 


jj^ILoILi 4jUiilLoll Ajjj-oV ! 


„lia*_i3lj rn > ^*>'s \W i. n^ijj ^A CLibjLjj^ll (j^lj . ^Laj ^Lo ^bjV 

<j£-aj Vj CjIjj)a. qa ^Jj^la Jx*j!>Lui qa (jjSua 


.i^lli k*p<i\ r uji jijji ^ aiiui ^ <JLiuuj 


JjjjjjII JfL£j lilli (jc. “jjjab Jjjj” 

t_illjfl *Lat-*'laJj i—LLaljjJ ^ix-al jjfrjuu A.ivil <SUall ^jauJ 

C-Luojy <fllLll ^j-o L-il£ jjS JpUaj .llu (jj£L (j! (J-ol (J gic- L r )jla3i 

^-3 i AaI*i \aj 4iaj)U^a.a ‘LL^laJ L-j^Jalb AsUall <jl 0^J 6 l i jl-.ll 

• ' l1 «^ 4 J^' C5 JL ^ a J^ cirj*^ c5^ ^bjj (Jxl 


<jU <( * u s*,a jl duj fclL ^jJalj (j& l UJjiail £■ bjli 
(JSu uiltiAj llA SllLa l^jAaLj SjlaoJI ^Vu>n iili£^aJ tllij ^iij ^ji 
• A <» n L> i** <1 ^ < t .' -rtt A^JdJ 1 ^ <\rv diaa^at JtfLbVl 

c < AlaJj <jj .S^IaaSI a^A AjjgaJj V IjJ-iuj c A lad j p <L»Vi ^j| 

AlxuLaiVi cliUflll ( 3 f)aJJ La j&j .^Iaj]| 6 ^)l^aj ^jLoJtAll ^Ai^all 

6 

CjU^iil oLa ^-^aj 4 fjfiA ^jl ^jJaluij V ^UaxII Aiju-alli .eUa-1] 
.1 Aajj^aJI p.Lia»V|j ^L^juiaxll fiLLaj^Il ^ailc. ^juu j .aJ^^a ^aj jL>' ^ 

AiA^a]i» i^IjIS S^all a^A (j& A. G. Caims-Smith LLjxui — jjjj£ .g 



CjLaKj (JjLu ■ ■•AjLAI ...*Lia*J} 

^)I^Ld Jlly)j Lo-lic. IAjJ j^a3 ^Jaj La ^jlcjj^ ^j£Jj t^Jjfrjuoli ^^oia-i jj\* *«-) 
jjjixj V 4 ,aA x>» A_pLa Jj[^aj Alijia Adi-aj L — 1 1>^ AsLjajj . 

. YX «(Jda2l iLajS ASd-sail V$ Lud 


^l^luol 

(jiaLa^VI (jl ^ djljjjJ_>ill jJ-aJ A-JjAjaJl A-U-aUJI jV 1-1^. L_uL-a 

.MluiluJI iaAiJl l^-lSLai ^ £)! .iJ V tgJ Ajj£a^ A-m^V) 

«AxiK» ^jjjj^lij .La «AjJ 1 ^jI» ^k «li^.» JLa A_m>aVI ^waLa^LM 

V ci^) «<—Llua. Aj-i^jSn <ilL ^ 1^. ALjla 

AjiiixVi ^aLa^Sfi £daj L)^ AjlSLo ^ (jj5Lj <jl Aj 

(J£ (J!La LaLaj V 6-i^j Ia^j^jS j^’a\l jA aJLAjuJI 

0-a^)J ^ ^JuitLali Aa.^1 ^Jc- S^aj (J£ ji i La A-aK ^j-a 

A-al£ll A^-ia^-sall l^i^Lal ^ Qj&i ^jl L- i>j jjjjUaSJI 

tJaia A^.lj (jl£-a JJXJ jls .^t-alj^ll (J-a*J ^5 ^ IaIajl-o 

^Li-a ^^Jlc- 6^lj S^uj *<^5-^-* ^Jj^aJ jl A-aK A-al^J! 

.0-alj^ill JaC. (JJauu ^ >. - llu jJJ jS jJjj,ua£ll ^L-alj^ ^ -jJala. 


jA j IjA djLal^lIj C AgjL!La d u <a j> ii W imJJj 


• dj'VLal^.Vl c _ g ic. A-ajlllI Aiaojuall djjjldc-Yl (j-a AaoJI &La >Xnj 

1 QjjjLc- dllaA Aiilifc-all A±nxVi ^paLa^Vi L>® LW 0^ 
4 ^j^aLa^V I <j-o AjjS>a a£^ Lj^l <jj C n^k.J i djllijjjLlI qj* n^»j 

J^^a ^jl£-a ^jk ^oauL-aJi ( ^i±A$\ ^^ic. (J j t ^^l l JLal^.1 (JJ& 

i;>5 j ; ul ^j>><a^ ) * ♦ ^gic. jjj^^k,]! (JLaH^I Cl& ^ * I ^ 

jAj (^ r * ) * ^a ) La jAj ' * ^ X * / ^ ) ^r^TV-uoll L_nJj3lL 

Yr .AjLtll l jqatda (JLaJ^.1 



a^A jV (illjlj ^gVia AjIAj ci 4<jljull Vj l*u*M sLa j£klj 

dilia l. iILjj l$ij*j La£ aUaJl j£lj jij ( ^lc. jx*aaSLi UjLlxaaJl 

CjUjjjjill £>La ^tijj ^-ic. cliYLaIa.1 jl jia Jlfij iCiljjJjjJl j-a iJVVI 
-JjjA .j* Jjixall (jc. j^Jjuj! ^ *"" ) * jc. Jbjj <ajjk-aiL) 

jj£j CjVlaJL^lj Ijjlajj ©LiaJI jj£i] ©^UiauJI diLM a^Vl &jlA jjj Aujlia 

A^Luj jL-aC-1 4aJUJ V £ V j|yL O^jUa 


j^gJl^a, jj^jutiuj Ailj jLil La-o ojjJa-o A^uudJ (jaul ^J^x-ajil Ijfcj 

cil) c£-^ ^Ijjll Balbus (_>ijjJLj qa {jy&\ LaJjc. .j ^ <loi 
<*ISI ^ <i-Wall 4 _ g JJ o.^gjall cJj-al £-Ls^jj ■‘Oai^oli <iiUll Cjlj.Wlll J 
^jjjjuoxJlj Ji^.!jll AjJl^jiVI <-JsjjaJ! ^uuiill j-* ^ 1-^c- lijsll jl» : jliia 

Lball IaIW-sjj tLa AjjLa. ^ till jiaj SjLa jl c_iA^ll ja A^jjuaa-all 

Annals L^J^] <—>Ulj 2 k A arvL a ^cHj (j! j£aall ja (Ja ^gic. lg_J 

. ro «.i*.lj l£j*-£ CLuj £rlli) ^ (jl AiJu-all j)! (iLil ?of Ennius 

< _ 5 lL {_$[) jAj ttfiSi (JxSj jl ^jWu>n V e.Lia*Ji <iAx-saJl jl .^cjauy*a 
(J|) La j£Jj .V ^»1 4j» nJnll ASLoilallj jaiaja l_^jl£l t Ijjui c-Lalxll jjj 1 *juj1j 

LauS ^jjall Aic* ^£^3 jl liiic. 


:c^JloJI fUkaill dJlS)GH]lUJll 

<Kuial LL=w <iA-ajJ AiJ^LiJl ja Jjjaj ^2l*iil fAnll ^^_ia ^gJa^j 

S^La. Jc. joLaJl Ilya Prigogine " LaLj” t^LLaS .SUaJl (J^-al 

j^aj ^jhnl lj ujmjoll jl Isabelle Stengers “i>qj>Vu,i Jj1)j 1” Jjjj 

^A Lagj la j (^jlll ^gjJa^sll ^ _i jjijjjllllj ^ ■ >>ja\l j^a IjjIiJj LaUJ jl 





Qjljal! (jc. Iajju Ax Ip IfLixliaAll 4,>Jrx)l ^3 ^Jau (_£a!I iillA 

joij ^\ ^jj Cn^ j non-linear behaviour ^jiuu 

lAA £_A L_LuotjJJ V (Sj£* S-^b^ u' <—£La.A-ah ^ l 

jjj\j» Aijjat-xi]! a^AUall o^ali oAA cJ^j-6 ^-Aoij 

^jLUx ^AaJ **£) “butterfly effect” 

«X>^ A &ia,.ba ^3 AjjljL* A„4jL^alc. ^ill dllA^V 1 X 1 aIjuAjuj W’l ^ilxJI 

^Ljaj^M ^ic. |ylaj I^jjjjjLui^. ©Ajoli J)-i<aJJ ^ill A.aIj.jV 1 ©AAj 

(JlasJI A-x«ulaj vLiaJju^ £)-al lg_J ©.j nM' ^ 0-a tA-lL^aV I 

(jl “X^y?^” Jajjj .chaotic systems <>^^1 1$^ (3^ 

•AlLaSn X*J *^Sj3 (jjA £LJJJ (jl (jS-oJ AjtSj^Lali JJC. A aln'Ull JaLaj'iM 

Rayleigh-Benard Ji;” x>i>^ 

©Lai Jja_u JjLoi J^La. Aajluiul ^ x>^ Sjb 2 ^ i* convection 

j3 4_liA ^ic. Ja^j Jaj dllpLJ (JjLuoII Ajju Xj|>^ lL 0 ^ ^)Lp ^lj 

Aj^a-x-all iliLuj^j}) <JjLoj A_1£joij iAjjoiiAjoi L£)iX X 0 UJ^ -0 ci^-^ (X^ 
.AalLjuill iAjljjb Giant’s Causeway “^HLaxJI jaa' x* oj jg 

CJ9jjojjL iJclij l$J A^kAUaj ! £-iAj ^JA\ XP*^ t 1 X°j 
symmetry breaking ^JaLul] Aj& (SA^ Belousov-Zhabotinski 

^lla a^Uall ©AA ubAajj .spatial Lut^x U-^j temporal 4-^j 

©Ac.L ulaj ^kjjjoilj^h XLqjj-S A <A1iXLa 1I ^ua.Aav ©Ajui^I Aic- 

aj|^a. AajA JojKll £-^j Cjj_5 *ferroin (ji£>^b jLa 

X® ^jk*.. UlA JxIIjJAaII L_ulsuh ^ ^dulgAj^ VV) AjjIa ^ ^ jaJ 

J * j J^vij jaiu J£ Cw Jb 2 ^ CT^J 3-alij xv Jl;j^ Jj 



. (JaLo A^lan-a A-uaj \y *4 A-uLaj^ Ac. Luo AjlSij (Jc-lioJil (^Jaaj 

.AjaLoull ^gTiA ^3 ^L-aj L-JjLuAj AajjJo Ajj lJ^Lj 

^atj Li jAj . S^Lal! ^ ajLdi CLua. !>Lc.\ij (Jjikjils 

: jm J£^L <Ua 

M < < I -) 

<Jc.lij AjIjc Jlki ^j\j (Jclij Aaiu (Jc-liHll ILa ^jl 

:autocatalytic Jjh^\ 

l_jY < < cj + I -Y 

JjIjiJ ^gici (c-l) ^ ZtSj^ u’ ^ S)fla -4 S-lLo (l-)) cluaN. 

^jI! a_ia£JI qa jii^l |uj 4J-0 a^jLII a_lo£JI o^j • .jLkoll -JJ& ^dt 
i 0^L11 a : ia 51 ^Jc. juu*j 4_g-jL]l acjjuj (jj l^j Lii> 

L>* £>*3 positive feedback loop A_ul?^] £LaJjjl All*. Jc. cl^aaJ till^jj 
Lijq»*i c_s2^a]| (jVlj . ^ILa^oa ^jl La (j-aj iL^Loll 

(j^C-lij AiLiaL SjLjj 

jrX < < ^ + t_j — V* 

j < < £ -£ 

(j-aijj >jA\ 6J1A AjSJj <■ cjc-lflu j& ciillall (Jc-Lollj 

dji Lo^-aJj (Jc-liall alauVi (Jaju c£ll«L jAj <(uj) \ia£. 

^i3j AjjlgjJ! clsljjSLdlj . SjIa ^joj £jj^l (J&li!i]l fj\ (JjAVi 

(c_j) ^ J-a^H L5^j C5^ JL^V 



(') diA* (ji\j .(^) <^a J^jVi JJ j 

tA-lfrUAttll -il^all £-a i—buillij JaliHll <£^)Jud (jl LaJj *(^) L>* 

^iujJju! 4^»J ^aj . dLllldll (^5^ (Jc-lioll ^JaJjuaJjoi AjIaJI 

(Jaa^Luj j (Jc-lioli (jSLlj . j-a^i Q^l q j&J xjij ^c_j^ 

S^Ljjuj l -lujij (jjjjVl J] di_^ JjajJj (l_j) l^Lj Aj\£-a 

Ij&fcj <■. ite'nj AaJjmll ^^Ic- £^1^ Jcliul! j^-laj (jVi (j^j *(^) 

LaAjc- A iLaa-l i L-flS^iLaij . AjjIj (s- 1 ) A?*" 3 

4 j**h *' A-iiaxJI jj*^ /ji ^i.l^H .1 lij^aJj . ^Ualll (^) 

qa At>*^ Aidjalj tilldj ‘di)l>^ 0° ^Uaih ^jic- JaSLaJ q\ (^\ 

. ^ ^ jl * ,n i *ilj 

iaxJj 4L r JJJjdh <j*a .lljJJ A-aJajV^ o^A d>* (J£ 4 l*idAj 

. r a a\j^\ 1 sUdj a_asu£Li liajju q \ (j^-aj C-tULa*H &dA q \ 
jjjln^ bjic *j Robert Shapiro " AjLLa A*-^ t5 l&j 

^Jjjlllui ^1 4«J j» J^ rfa , l l £(_£)^Jb> jl «(j-tf3LiV^» al-laJI 

^jjoSj ajj» >/» CjUj)^ cJ' dud j fJ L>°J tAjpljj (J-® c^ 

CLsJLaJjjj .RNA jl DNA L&a CjLajI*-aI] AlaU> <—ill/)^ 
aJ^x-a ^j-ialj-a ^ ^)j£l ^Uaj £*tij) AjL U_fljAj ■■■ SlpJ! (j - * £>»> * A 3 dP 
“Jaajijl <J V] . T \<A5iyi d^ (3^*^ J^ 

IdLlad l auSj 4 d)i)j^^ ^i>f^ ‘Leslie Orgel 

4'^-v-s. ^gjjj djLajlj ^j-sadau Laj3 da.Luj Vj 4di|jj^ll 6«i^d liiS^ 

Ji3j .UuLuof eJja*-a jjC- dlljj^ll od^ (j) Uj%i ^gj l-Laa^ ^jLJ 

S j (JS ujId ^dl! o^a^all qa aIjuaLuj <jt ^cjJalj» C .i 3£ 

|m 



* IjsI£ UajjJi (jaa! Vj (JaC jJjaIuoV ^juAjuj! -L^ju) jjj^jll Aiilj 

O^J -S^^l lU^*j 4_n3liJ! ClAlclliH Ljajl 11 

S^jJi iJ&lij <J£J 4_i9l£ SAIsla 4-ijJiXA dj|)ia-4a JjSlj IaIaj (Jja^LoLcll ^ja 

A-ilUuiJ J\ Vj ^reverse citric acid cycle Ajju£*J I 

C5^ A^iAaAI LS^ *^'j ^ JU * 3 > a Cjjjq^^\l ej\A <1 aI£ Ac^a^a 

V Iaj 1 Ajjlj |^ci| j>±Si < 9 ^xa A^njLak. cHlAc-Isj 0 jjj ^i]| L " l_jLic- 

^IxuaaI' ^^xaII j& Sc.li£Jl 4 J 3 QjfLi JS jj^cj .^IL 

# 

«.ujjaj ^jj <_$) ^ja jjiVill AjjI^ SJiaxA UJ- 1 <J>=^ 

^JJiIxaII <jA Ac j a ^a (jl ^Ju-SLil <ija11 jC-Aj Ia» :!AjU ^jJsILaJ 


4jjui£x]| dLjiijuill ^a<Ok Sjjj.} $jjn£ll L **jljiaAil ^ja o^ia^ 3£ ^lc, 

Igjuiaj duaJlaj 4 ^^Ai]I ^A>jVl ^ic- L* (j1£a ^1 CjAa^j 

«?Au£>A 1 I (Ja ^JIxa ^^ic, q± iaI& j£^J LbjUjL-iaJ 


pjlVnllj aIIxUaj! (_£A^J ^^Ic. jialll diaV 3^*-^ cs^ jAj 

^ ^lill ^ajJaHll L$J$-^ ...DjX&jj Ghadiri i^UajSJI ^Ijdl 

c>» O* j5^ ^Akluil Ai& ligation reactions ^IajVI elAAclij CjI£^ 

ijA^y^ Aj^laj V oJlA (j^ij .A5 Aj ^aa^ajaII JjlHidi CjL/LkAa 

d>« prebiotic synthesis eU^l jj$-la Ia CjIu£jj j^iS ^jSa) 1 jj VJ 
CP- 17mer diUj£j 15mer gjj 3 * Sai^aII AjAitmll Jajjjjll 

ujjUkj VJj .monomeric amino acids jajIjaW <xnJ)!\ ^paU^VI 

3-u*j Ciualj iAjAjtmll dL)LkAAll <<^^£111 ^jaj> a 111» ^jc. 

polymerizing amino S)aLa11 <j!iaV 1 jj^alA^iU ^Uloll 

^_ijlLa jA Iaa lA^jfr jl i— V Ia Tijk V1 ftjiA ^ja X? ■ ■ - acids 



c. A^jLuaIaH aJltoAJ jIc. oLij A-ifljfl 

«. Uji^aluji ^glc. JaSLau La £)l V$ 

La CijjSj CjLu£ja 1I>> (jl ^gA Ig-il] (Jj-ajOi Aj-a!)LaJij 

J£ ^ (jJjj diaJU chsuJ ^ prebiotic syntheses oUaJi 

^Llj] djUala^aj . Alx. a\\ ^VLaJI 

^ V] <jl ci^Lau V polymer replication 

a \< t * A ^J*v ^ te. a j ^a ^gi^J Loj A_iiij dL^ AJ La 

p» | . vLlo^^JI / ^C>^1 ft^*v a!I 1 Ijl V] »UaJ1 (J—I 

dljlSi ^.|jjuJ tAj^jJnxii nil A^_iLjl! 

C_iL!aj£l Jla LaLoJ to^jUli fjJaC ^ VJ^ \)y^ ^ 

CjlAjJjliiuj l^ -v^yVqj ^ail (_J^LaJl ^jl V) * i\\ ^LLilall 1.1^. AlaJjaul l 

. r ‘«Juiu (jl A_loAj AajJa|jj3l frljAiS ^glo Juu*j ^gjil (_>ajVl 

:dMjMI isqa 

J*illl ■ >''< ^ JjJ i'nK CjULmll 0^4 <jL (JjU3l L_fl3j-ail (jl 

Jj^ai Jc. La bLjj a^S Lkk*j l^ajOSJ ^\ 

AjuuJaJ ^1 *jj djl_i«l20 Ajl^ill ^g2 ci^l > ^>j ^jl -1 j V \ ^ > *'.3 1 fiLiikll 

.^Loll AjW^ ^ UUj£j> ^gjill CjLiujjJI 4-±u ^_gi jfiaj s ij‘4jc3i\ 

e^b ^gi o[y ^$.aH pjlVnll Aucjj ^tijj ^ V a K > ** l l J&J** l)$ 

^cjjj * 'L> Vj Aj^lj . ^g^juoJJJ^jL^ ^ ^j^a^)3 jl 

^a» -ft *■ \ L> T\ 1 \ ^**<h Aj^illi CjL^_ua 1I ^g3 ^1,)^ A ^\3^k < a ^g-L 

(J£j 0^ “ *U^L5L)^ AjjSLaJ! A jj^ Vl ^jJaLai^U 




J Adj Clou] ULl 3 SLiaJI» Jaj 

l^jUulxJ AjaJl dlljjl£jli . Ijjb^ *bL yz ^jjajj l^_j| tS.liXA aLaJl 

Lj^Uj .l^j (j^UJI (rna Jl ji) DNA J! J^a jLixJI ^Ijjll £*U>JI (> 

(J-daJI Aai^ (j^j .jvgjlill ^aaJallJl AQjSjj ( J-^N 

<i£lj l A 1 iA*^ l>A j ±*sla& *All9 0£*> A L£j|p^ 

A ...JjLuII A boundary conditions A) <cU^j 

.^Uadll Ajii {j-a £ja Igale- <AL aalaJJ 

A£)]aia .. JofJa Qa fv)k>n ccdlj) ^ A^J 

^jJVrill JliujVI Ajqj^l qJx ^b q$\ A^ b^jjj A ~jbydl 

<^A A A*- ^ 1 CJ ij AC. J olu ij Jlj U A^ jt 

A 0 fA? c5^ dibjlSil] AbA^ ^jlVnll A] <LaAjAl 

r \<.©Ai5«j S^A AAii CjIaA*-^^ 


}l_A=^ c-jlauwTit» l^A A^ ^jLiudl (jc, “jjb* jjxj j 


<->A ^A A) ^ ’^A 1 A] ^ b> ^A 1 UJ*^^ A^ ^jlVnll 

jA CjLojlx^ ^A a 4j| . <<CjbA*-d^ A-al (Jj - ~jiVn1 1 A-ai 
<A“^ A^ 3 *^ A ALuaI A-ilc- *». u«-in (jl V l« jAj c<I£jjaAl 

.L_j\j£ll QjO, 


AA A^ jAj ^Jj-nab c-Ldiatll jjjj! (A *ixlj 

Aj jjJaaJ l aJlLcdl LjUa qC, CjbA 1 ^ C >* I^jlS U^SjaII 

AAj (_JjV^ 6-l^.ij L>° U^J cA^ 

eJllc.j A° J*^ U^ A ^jhull jjoiij CiUjj^llijuj oJic. tdlj£ 

CjIAjjjI n>>ill fijlA j£lj calAaJl ^~>1 ‘ ^ a^Ldll ^-iaiaj 



<1SuuLq JLoj AjjJaVpal A-ijLuuS ujUjj£j ^^ic- ^jSj SdiaJl Ac-L^ali diij 

. rr «t^ 

Liajl jAj Klaus Dose “o*j^ <ja>A£” C$1) 4 f^ t>»j 

jjoju U (j2kjul” (J^a (J-alk ftUaJI (Jjk-al dsl^ji ^jAaUJI jjjl <j-a 

SUaJI (Jj-sal ^ L-l^aJill ij* <i*JJ (j-a J-i£!» djljd*) 

<Kjou» A-alikjJal (JjJaSl Li UlU jj ^Uwa 

JUJI dl3jll .tgJ Ujjjj <jl qa V^J (jjajVl (jic. SlpJi 

l^j (JIa-aII 4-jjjdJJ^l (wJjlaliSij djU^lailU 4 j>A\S.aII dlldallAll 

- r *«t ^ Ig n j C_illjaC>Vi JjAjoia ^Jj la] ^aVl 


i. jo£ diljajt4 jIoj] <oc. >—V ( jAJjdj]^a ^jjuoIIj 

bjx& aUa. 11 Ujfiljj ^plll Jajjjudlla t&)>w a SUaJi iJjL-al j-1ij» *Uj^ 

. ro «^un 


*}£xa» <j-a (_ja3j£ lIjjIjjjjuj ^S-n <jL jlsac-Vl cjaII .ijSj Ua <J£,j 
l a i o ^f_ j ^j| jjj ^1» ^ Santa Fe Institute «4_ia Ujlua 

.^olda jl la) AJuo) jUla ^ cs-^!>^ do (_pajV^ (>5 ifr fiUaJl dlijU 

:^Ul3 <jugjj ^^U “jjJj* bh U . ri «^LtJ V 

?l^_juoaj ^Uj] 6^lc>] 1c- £_pta]l 4 j/v 1' djljjl£Ji ^U-al CjLudj i (_j£Llj» 

A^iJa^a Uj^I diuola . da^xi V ^LaJ! dia_^l Uj] <Jj£j <ji dL-ajVl <j-a 

i“ vWj oUaJI (JjS Lo < 1 u 4 _j dula la ^j-a 6^3klj 

jAj - Uoa 4jjuu ^ 0 * (jjjJaC- oUaJl C'ljjj] (JA CS^ 


^ic- AdL-SLakV I AjII d^Vl t4 jaJalA djUjuisja C5^ ^ ^ 

.' rV «<jliil A ajar x jn dillj la oU^Ji SlUj 




tuab l hij ^j i\j\j 


. ..ol*Juu 4oUjL*-a ^£=aJj ®jLr^ )> Vj 

jW-* 


“j*£j~ ,ajl£ 


XjjS^li oWj-^>jii ^ oUjlxU» 
ys^lxiil £b>^ dJjt ^ 


’ M<a< ti Jjuu* 



:diiall csva cibqia<jil 

<j\ l 1 l nlc- (oLukil (J^aL AjiLu«]l ULjakl] Ia^S UjJ j] 

Add Aaa ^aII ^jojujaII Jidijj djljjjjjjii ^jlcttA jjjlad 

VI tIA j5«j (jjjjjjil oUail <j^)dVI AjjjjLojVI dildili <_£Aa.I 

macromolecule j^dll £l£>?^I ^ aJjLa&I a*jj .DNA -II 

. A.i a 1& djliLjjj^l j)A Aj]I llL-sajJ l a ^JaC'l j)A AjjaaIj l_iIaj1»_a11 (JaI^JI 

. djLajlxAllj S^dlj SJIa 1^ "i^lj .SaIa A^a»A u * ! jl 4-iaJI Ajl'OI <jV dlij 
<jai] j)jl£ <JSi ^jA*<-a (jA^J d» : A^, 

...diLuLu t lIjIaK tdilAjixA (j£Jj «.eUa. ©j^d» V$ tUfilA lliiu V$ iljlj 

^a^ij (jl dA;l jli ... 1 \\\< a digital characters j Jaj jLIa 

. Y ^«<Ua3j]I laak jIj’A’iM ©Li^JI 

A^i-A (jA Jj£l Slxvll (j£Jj ^^JUjLull DNA Jl CIiIa^LiA (^J\~\A (jl 

Jj^A J>i£jA (jl V] .ll^. (jjal Audu DNA J! <jj t^jlAjll ^ .DNA 

^k Uj^^a IjjA (_£AjJ l^jAkAaJ CjIaj^aII (jl i. IdL aJj5 ^k 

QjXSkJj A lid 11 dljj ^gi jpdl dilAjixAi] JaUJI DNA Jlj . tgdajJ aLpJl 
(_^j]l AjI^II j&j • ^g-^-ll (jjl^l ^ Cljljjjjjjill c-ldl <aj^UI cA ajUMI 

( ^3 C-iix^all ( < __)-a^)all AjjaJ DNA -llj . e-ldSfl ^gJj (Jiiil <^11 Cjl^juail <_£^2kJ 

(jjiAjjU! 0 aU^i1Ij CIiIa^IxaII dlULl dAC.15 ^Aal Ajj dllA. j)A ^pjjjA^ II 
UaAC. ^jIjjj ^^jII jludVI f >n> Idid j)A A_iid (J£j . CA2kA £lHa 

(JA ^>dl CjljUj 6A& 15 ^^ic. (jjdjj y * * J] (jjdjp ^ 

Ailiill ^j4*JI (jju cs^J ‘Encyclopaedia Britannica “Idull^j <cjjojja” 



AxJ (jSajJaua ^jlc* ^La^Vl c-Loic- Lblj A-ixiaLJl 

AjjT^I Squill Ax-ula tilljAV A_a^nj tLJa^S (jjjiil CjL>jIaaII 

A i ^«>1 l I^Cl. 'W \ V ^jV 1 ti^JU»<2lf^ • l* * l^ J Ax Jl 1 -rt »w g 4 1 ^**'Q ^L 

I.A5 LA I^jV CjLijIxaII ^tllsu Ail A_iaJl AjIaJl ^jc. duAaJl ^gi 

jtjhsLi jAj .^CLjLoA a»Jl**c ^glc- oj^L AjI^?" A_n^ C5^ ^lL-^L 

Ada^jlj^ dlLojix-<ili Ajtnia i_al d&ual (j£-^ Aj! ( _gjxJ AiV jil^ Ll^ 3 

. tg_5kj\jjj dllLaji*- 4 ^ Ajjiaj ^iAli-o ^IJl^JjujL 

UjUaI ^ u' lM* j*Vl I^a ii-^ VI U^J 

aIa^. AjflJ^j DNA Jl ^(Sj^ A_iAUil Sjjx-a 


?DNA J( qal<j 

Deoxyribose Nucleic Acid ^ILu^J jL-alkl ^A A^tali 
jj l^a. Jj>Ia *LSy^ J*J 

j aIl^j jj& {JjJaall AiUu^V (jl^ ApLj Ajju 

1.1a. Ajj^la aLoJjoi UJ^P ^33^ A^juoJ jAj *cJt3 

aLsI£ aI] cJ£j .nucleotides l 3^ Kl 1>P^ -LjuliI dLiU^? 1 

(j-o cjljjlj^ilSjill ,CiIaj1jj3^3 lsj^ Lul 3^^ diiUI d>® 

^joauu^l Sp Ipx dlCp djlLujja Ac-j-oa^aj tribose jjJJj AjIc. ^liaJ 
^_gi -deoxy «jjj>*^V^ <j-ajiiltt» ^l. iVuJ ^juisj La jAj) 

i Adenine (jp^Vl iAjjLia^ £jjl ls a ,Ac.lja]lj .S^c.Uj t^D-inn^H 
IjL-aaaJ J\ 4 Thymine ^Cytosine <j^jpjLjd]l tGuanine (3 p[>?J1 



(JJJ ^Aj .A, G, C, T til t (_>U ti 

4+>m u 4 purines CjUj^j Ua kjXA\j Jjj I jljjclillj .«J JjU-olIj 
^IjjVi ^ A-ij£-a ^L*JI CiLa^pj .pyrmidines CLAjjJLi>»^]| jy* AjIIjIIj 
<LakjJ AjjSxJI (jjakjjJl CjUjj^. C_ua> 

IajIj ^ jjj (Jj^ (^JIjAj . A jn'yjjJuA Jajlj^)j l*-a Jaijjj ^Luoll CjLa^p 

<l=Jj Uuta jjfL jj^Jl (jl <*-* (<j*) <>(&) 

i i I^Sa juji^Ji ^jUj (3 -0 *^jj -^jjjuj (jl^ dj] 

^jjj (Jjj cLl :Ij£a i.\n»n ^j^Vl iajy*jul! jpj .. (ill I 1 Cj (JjJ (JJJ <•—1 ^ 
La^.jJraajjUaJjjaiil l^Aj ... (Jjj I U lJ I ^ ^ I 

oAA A-ia A 1 iSj^xj • ^ixLujj /jl i-*l i^<aj t jjjJaj^juall .I 2 J diS^C Ijj i^ljl 

. (JjiS S^Sall 

Ail ( ^jjt-4j AujIja^c. A-LQjgiJ AJa^iVl ^ic- AjajoU IxjlLj 

ji) v <o <r .Y jt i iT A i) Jlo tf liJ a^jL l*JJ J U^J 

jj^AaII JjVI iaJ^jaill Aj1.Aj jjj£j ijAic-j 4^A*a]ii-a jjAJ AjujI ^1 
i^j .j\ja\ jc. ...ovYYvorrvoox J ...rnuHTtm 
!>lj^la Uo3j jijfij Lft /j-alik. DNA (JSi] SjLoiVl (j£LaJ 

IS ^ 

A-LuaLuj -j-a lliSuAj (jj^Lai La£ iAjliil 

dilii A-pl*-!l jyo (_^l <^3 cJjjija. aAxuLuj ^\ q\ Lo£j 

JlC-l^ill <L.aLoi 1 ^£a tt_flj^yaJl oJUt> C-JJJjpJ t^Sj AiLujj A 

AJLudj lJasvj (.rjl^ jjj i^Luill (JjoiLuij DNA ,^-ic. 

Ut ^ t^yj 1 1 AjljjI Ajj£-<dl Aj3ajS/Ij o J.W a 

yjLo^latxi (J-o 2 kJ cjjjaJl bl iA jj-a C-l^a (Jfa. j^3 gene jl djjj-all 



(J!La 4 dlLuLu]! (j-a 4 ij^Aj 4 La 

1^_j (Jaxj aJld ^ik-saJ A-a£>UI 4 0-aj^jll AaJ 

codon Igjlc. JjllaJj iCjlAjljjjiKjj Aj^Ij d>° ACj^a,^ <jl 

4 lUjIOuiIj jjKjj Asujl UjjJ Aji L<Uj • ^ii-aV 1 (JAA^.li S^SLas ji -j£ 
djl j .LiiLal L^n.a-h ^jj^juic> LLLLa u!£ylj 1 i — i c^ItiA 

Ajjoj ^1 AAaJI <Jju<aj U^^j) L>* 3a\j i _ 5 -u-al (jA4aJ djJ-^2 

. AjjIjjJI bjL^\ ^j^_La £^£juljj La ^A \11 IaAj . Aj^Sjuj ^ ^ dLL£^ 

d^a aLI£ Acj-as^a d>« genome ^ jl iaJl jl ^\\yW dl^AD 

A^ljj 4lA^>ijujj DNA Ji (Jlj2 ^VL jl 4A_maJi CjLjI^aIIj . dilliaJi 
^Jjj Aajjljall IjjjjSoI DNA Jl !JJ-aa :*LalA>>JI cr^^ 0 cr® 

Lai 4A^jj^a ) * * * d>® 1 jIj£ ^LaJ cdfi^. d-L?^ 4 ^ C5^b^ '^4^° 

La-aj * - IfrLa^L Ajo£-a ^LaJj c_a^p. ^jbla V*, 0 Cfi’ AljJb Jujj (jgjjdoll ^ jn>ji 
^gk e-^-ij ALLk ^ c-fl^flLail DNA JJ <y*all <JjUi djl .jJ^I 

^ * ^Jlja. gj^=kJ dj^V' ; aJUd ’ > u^ Wj *(Ji>La ^Jjl) dA^VI 

4 Jidtji l-iaJj LaSj jJLj DNA Ji J^a <yLaA.i O^J ( ^ % = ) UJ^LH 


A_iaJI dlUjl£]l «la.V DNA Ji ^)fLu La Qlfr llji Ji jJjoU (j^ ^ X? 

ijiudj V ^jl\aJi d4 J c . ^>J (jj ^ V] 4^j_uaJ] lijij^a 

djUaiVi ^gk £lu IjUt/l j ji x . -n jAj 4DNA -li d>° y* 5 

DNA Ji 4 j 1& jiks ^i DNA Jl d>® (^^ V ) <^31 Lai .XT' 

_ a 

ijJ\ h&lj 4“junk DNA” «S^>aJI DNA Ji» ^L yJj jLIj j k AA\ jjc. 
pjL»n d^ aJjjjjuoaII l^jl <hp jj’ C5^ l ’‘ ^ij 



J! QA *1)^1 gjjlau Igjlj i Ig'rye^lcJj l^HjLijL-aj AjjI)j 11 CjLLaxJI 

transposons Jaljjli ls 1c. JaSlc* ojS& UjIJ DNA 

f jljT fc l l j^.1 jil_^o (J&4J tauuoj £Ai-OJ J 6^13 

Cjl_n^ Kj >Vnj diliiaJl qU a*j Allc-j ^l!la I g la t Ac.jlLa dil^jjlj ^jjjj 

^SL o uJI JJC. DNA JS IjJsuI ^all CjLal.W'iuiVI °.AlaLk 

Jj£jiak uilll t^ijau^l ^UaJI Oaall ^ ^a^kILaui]l Ajj Ij ^ 11 

. ^ A1 Alec Jeffreys 


?tfili|iG|Mll DNA J 


4 <uiiJl « c jij*j» .*Lic. aJ^JI sljj ^ DNA Jl 

DNA -SI ^ AjuolSJl clsLjjlxxtSI (Jij <j-a V ^(^5^ l*vWj 

Ail ^J-axJ L-Ajra AjlAll oljj £rjLA AaJalall jAj 

dJAj ,^aj-aVI IJa A^lc. jl dujuj jj 4A_liiJl ^lua^Q AajJajI jl tAdiaJI 

dsVVI aJojujI^j ^aj^jjj^UaSl CjU^VI C-Ufl ^/tLa Ajjj|^)jJa CA-a^Lt-all 
ujLojLcaSI JjL-aj iJuSa .ribosomes CjL^ujjjj^SI l^ulc- Jjllaj ^pll A-ujy^il 
*(£>*► jc. tJSJ ^ ?^j)jl ^l^al CsU^juujJJjll J) DNA Jl ^l 
ribonucleic c£j^j>SI g^jiSI (jJa^aJI AjIc. jlLj JjjJa J^l iSjty 

* i 

^Ljj Qjfsu V e^lc- AjI l^c- Uua DNA JU A_luJI .li-lai jAj acid (RNA) 
(OH) J;i^jjAiA qa Aj U jl^a jl£ jlj tdouble stranded Jsu^l 
Jl (J!La -1c. IjS £Jjl iSy^S .oJlaklj Ac-^a^aJ DNA Jl Aj^aaj LaC. .ijj 
Jialj £)\j\\ Let t£ i\ ^1^11 UjliA^ai ^_A 4la .DNA 
.DNA Jl ^ (dj) SJ&lill Uracil (U) (g?) J^.1^1 jA 



■v.nanj J» oljill DNA -II (j> Vjl I.Wj La J 

t£lI3 ^gic» JoLaU Loj .^paxj ^jc- La^-jJax j (jUaJ^ill (jaL^aj 

Jsajjj ^ill Jajlj^IL <jjlLo ^j ; iiajjjjdll LaJS 11 -lajljj ^ jA 

-II ^ iau^jua JjaJL LjLj .DNA -II 

O* J£ ^ jcljilt 

( ^jjL 1 —iRNA DNA 

Jt JaJ>S lU% RNA ia£)jjj c-jj^ A >jllllj .«messenger-RNA» (mRNA) 
jt) (Jjp. iJAj .JaJ^ill JjJa Jc. (clj) (c^) JikJ clua. DNA 

(jiijjj ^-Lj] <^-1) ^-uull Lafr c.UaAl u.w'i (fpL ^sljll ^ 

i* n^k pj^Lyn.^II ^1 Sljill jljia. ^c. mRNA -II <illj Ji*jj . jail* 

.Ai^II 4 jl!L A<a2kj3ll AjIaC- fu 

Li »* A \\ j\ jj^<U iaj^ mRNA -II -laj^ ^jl Lj£-4jj 

.Ja^jjuill tiili a^jabj-cll £jLajlx-<i]l qa Ljjjjj £cHju a !\ (Jaa ^^JJlJjIIj 

«Ujli» mRNA -II -Lj>L (J^Ja ^gic- ^jujjJU^II 4_i1a*JI &AA ^Lo 

jlg-a* ( jk -Luxa^II (Jj^ uni I Jaj^joi (JjIaj ^-9 . A_i3 <jjaa^ill djlajL-All 
^Turing machine £r £cjjjjj 4i£U ^k ^jA-bll ^ujIaII J\ 4 jj jjj^I I 
tl£^a^La iaj^dllj lL\j ijx[fi I O^IL^II LfcH^ ^ ^jl Jd^H u]i 

diLjJj^II \Ji jAj - a j uo^ll IqjJajxj ^I*A? Lua A-djall ^uJic- <j£Ij 

A&ja^a jA j£ij L£ (jjjj^llj iJaJ>^il ^^Ic. Uj^Ja ^JJJjJLJ jj jn^I l^ 
■'■^ISlSlP^LSO*^ :^LLo 1^} (jl *^ILLa Aj^ylj 

ftjlA ^ 3^1(_^II i j^aLa^.VI ^_i]llll 4.Ag,.>aIlj 


(http://www.oxforddictionaries.com/us/definition/ameri- jjj;Ua£] Lr JaUj IT* 

(^s^kpAil) .(Y ■> ) o j 'i /X f ^i)L? 4 S^ C - tcan_english/Turing-(machine 



tAsparagine I ^ cLa ^ <j^aLa^M 

jcojoij .(Leucine ‘Cysteine 

ester jHu ^i\ A-ajmi ic- L_j£^a Jajljj 
(tRNA jl transfer RNA J3UJI l^ic. <jlkj) 

I^A !lA-Ju<ala L)^^Lf-^V I (jl£ . ^LL-sa]l 

anticodon >^*11 ‘^ c ’ c3 ^J Loj iJ* An ^>^V1 <—i^alli 

j^\ LgJUCj <_£ ^ jAj VI ‘ o^ 1 ^ ^ ujA?^ (JjLLoII 

4 jajqLs (jjlLall JlL ^r>a\l (JjjJj£JI An! ^juujj L)^* -0 LUA^ 

£a ^gALoVi ^jAoaJI cillL ^jJaj .Aj ^n « oV I ^ uo a t^ JI 

JyAaJi !^Aj -iJ^S qa l g> <a > (J^aVl A jYuV I (J^aLa^Vl 

. Li^jjJu 


c-jj^jujj^iaIIj V] «l£>» l£-s V <^1 jx * ^1 1 Ajt]L djLlV! oaaj 

t .V^alll ^j-o aIa^U AajAj ^juoJJ V 

flc- ^ c_i\j£ (J I ^^Ic- Ajljjjoi bjlai d>* U1 

(jj^.” (Jla fcLts.V! C-Lolc- ££.1 j ^ AxLj laj 

a 1I» :<jL Jjili Eors Szathmary “^jLjjLjj (jSjj 1 Suami J;tiLa 

4litojll ^ja ^Lj » LijiluiV 1 (JjikJjaU oJija^>al) A^kyil! 

4^ii I^jijJj i .^V*> ^j| Sl^ll <Alj£ jl I^jUu Ajsft A3^*-a (J»^kj La 

Carl " jj AajSJill $.Ija.V! ^au djljloi jjuic- Aj!^ 

V ^ Ajt Aijoil Woese 

jAj ^ ^ IjLjAa. IIluj L a t ft ^ij V ljj]» ICljLIVi &1 a <3-® ^Ljj 

. V <<(Jja1ula1I ^ *L P>S\ frLoiaJ (iljjiLa 



DNA -11 (jl 4j| cJj-lj (ji AllajJ £*jjCa^xJl 1J& ^£-all L>°J 
(j-a .lie- Jijpj OJ^ ^2 j (jl u^J V <juij DNA -11 ^llul Sclc-li 6 CjUjjjjj 11 
(jl DNA -11 frljaft ^j^31 jjUiJl .Cjllijjjjll 

CjljjJp. 4 DNA -11 33 ojL!La CjUuIxUI Liaj Igil ^cj clAipj^ill 
^jjuJI (jl» :4 jjLl<u£ 11 <u3_Jl Qji DNA -11 (jc- 1)^ lAvlaaJ c, allau 
DNA-lli V<jJa;nll >1 4p.lp.dl 4(3^1 Lo$j 1 ‘4-ajAill 4jp V^L 3^^ 
jl l^j^LiSjail 3 ^Joj V c^Ujk-Jl dL ^SlIj . 3d4JD^ cJ-^ ^ 

CjUjjjjjII ^jgJa ^jjj£ e^jp .claljijj^ll SCc-Lul* 33 1$^ 

.^(^Cpnll) DNA Jl ft (4p>lpCll) 


“^ 4 _Uj 3 ^V^ 4 A.*iull ( 3 d 1 ^ Auiila^a^ 4 jjip£* 32 j 

Lacic. jjjjUa £11 3 ° jJ^ll» tci 3 K J‘i<a 3 ° LJl^ J 3 y Lai 4 ^ 3 j j ^ ra 

Liu Cul£ jl La£ «Vjl DNA jl» 4 jjJaj 2 3 ° IjD^ Cjb Will &Cg_i l^ttjJajL^al 

^ejatb 3 JII c- 3 P“H ^ eCji.La dillj La ^La 4j^jAp»a 3 ! V] . 33 ^J 
dlLpaill aCA 3 a j .4£jLuLa ^IaLi-«5 ^gij ^gjJaSJ ^p - 0 3 ^ L ** 4 4joiAj 

4 Jajuojl 4j£lj 4judij ^Luj ^gJ^ jCli ^cjuiUioui 3*J ^x-aic* ^pJa 4JJc*-all 

% 

A, allk^ Clsljtjjjj dip^la C 2 j «.DNA Jl cJji La ^llc.» ^ StpJl 
Cl i«oj RNA Jl 4l£ (t _gjsall Cj-a*Jl jl 4 ^£joJ 1 jl 4JicJjal! 3n-s jj-aa*Jl Ic^J 
(JjjL-ajll ftbaJl 3 & La Cj\jJj£j 3^" cJ^^ 4 Jajujjl dj^ l^JC. A-CaLCLuj^l 
^Ibali 3 JI 4jjjqVlll dJjCalL ^CLaJJ JjVl ^c-JudlLuuJl lCA 3 I 3^>^U * 
CpjCaJl s-lpYl ^Ic- 3 3^1 3^ 3 *^ ^1 Ail Laj 3 Slj .RNA Jl I 4 J 


http://www.scicntificamerican.com/article/a-sim-) 3 ^ JHaU 6 ^ * ^ 

Y ♦ > 0 |l jl i £cj; 11 j ,C 4 (pler-origin-for-life/ 



RNA -11 <jl t^-dajpaVl JjV 1 ^ualLauall j3l ^\ ^^Ic. 

.oj^Ja l lie. La ALi^a AajUa ij <J£> ^Ic. LaLaJ ^Ij^jujI 

^>^11 <JA jouLuia ^Uiill jjg Inll tiillj bj5 lc» 

Jatai a^C- Aj^ju!u Vc-ul£il AiljJaj Jj-a ^paJjxJl JaaJl^ fi LiajS ^Jl£> d .iC- Lul 4 
<j| ^ja^paila . & Lua. jj ■ jaaJl uj^ou ^ill dlL) jjSJ Ajllaia jjfr 

4 -vj'Vq<sL& Ajj^aII Ajja:LuiVl dlljulll LLjila-a g-1 >>i*s 

.(^jja^Loj ^gk CjIauucUlLu^aII e^A iaj; (Jicj L_fljjia dl^J La (JSLulj £-a^ Jl3 
La-a iAllx-all A-UjjL-aV 1 djlilil! ^j-a ^jjj£]Ij Ajj^ ±six> qj^Iu :ij 
<L i^ 4 j.ix ^ Jajudjli .^ujdjjjgLall ^h£ll CS^ aAjujXiuaI^ 6J.1S ^)AaJj 

l *J1, \ Jaa3 ^lj «^lp» 4-J Q^SLa ^LLa -la^ (jt£ ALmLaJl (wJalijLj 

. j-aall ^gk AiuoLuJl jl^aJjaiV itepM (jJC-^ill 

^c-aJj <_j] s-Lak^JI A*«nla]l ^jLl UjC-Aj (.-iiui Uj^I (_>Ail» 

ajjj-aill Ai^£_a1I lUXJI ^j-a 'iA jJiC l&l^jl dlljb ^ajla c Lul^dc. djld^j 
^Ull (JjIaVl ALuaLudll xaaj £&] a^lc^j ^jc. (_a3j-U 

^c.^1 A-apUl S^4 >a 11 backbone geometry 10 Aluuj^I ALaLudl l J] 

f * 

t dlV 1 1 C-jUa-Iadm-) jjl IjA liifLaJj . ^A^-aIIj ^cjoilLucuall t-Juliaj 

(Jja>j I AxjUill djl^jLoball 

Aa.jl AjJU. ^1a^ l^J (jj% (j\ ^ Vj) !>LLjjC. 

L»aa V ^uliall Aa^jlj • djLal£Al ^ILt-a j\ g *y j AL^ala AaikjJa ^jjlLa 

(Jajujj <Jj 1 dilstlllj AjjakjVl Aiill Aa^A*U4.All Jja^II 


^ AiuiLuJl i O 



<jjik-a jjxjJI (J£j dllxlll QA 1^1 V 

l^jL-aj 4£ydl ^ ^cjuilLaui ^j^yi .^Jilc- jJj.n^s ^ 

dj|y (J-aatl ^JLaiLa A. iu^a^ ^LLj^iJI CIjV IaI^Ij 1 g fijliLa ^jSLaJ o^Lc-1 

A^_iLuui CjjjljJC’l ^ic. c-Lijj ♦^ >V I AjtUlj ^jj&aJi ^•vlltj (JaLUcuI! 

“fjAufijji CLsUji ^jua” ^a Gerald F. Joyce .c_i .iMy*.” ^juU 

Salk ^*-a” qa “ J=ljJ Scripps Research Institute 

oUaJl ^ AilUJI I ^jlc. RNA ^IaSjII q\ Institute 

RNA -M IjiA Jjflal A?b «»o ) >* A (J^-aJ *iL£j» 

«.LLlui A^kjjLoli 

Jl» lL ^ajail^. ^(JlLdl (j-a AiSjjjli AsjouJI) Jjjjljjj ^tlHwil <j! 

<jl Jj V aJjAauall S^iAll CjUj^JII ^ya UbjJCj Cjlipj^Ilj iRNA JJj iDNA 
JjoIIj LiljLii *13j « oLiaJi aLaij <L£jLaui ^A-aUc- IAjLjjc-U Lg_i]j Jla \\ 

«.Vjl (_pajVI» jfcj Aj^jjLa JU-ka ClLial^&Vl 

toluall q<su!i ds> 

Oljj^aJI litej (j£> 1 "' La-lic IjjV Lift ujfijaj ^ji \ u’lc- 

IfrUlaji Jaii (ji (Jg jjJi ^j*a tA-uk^l a^Ludllj DNA -11 <J-La CLjLaji*_AiL> 4o±*J! 

4ji AijiaJij .AjjUjjjV^ <j l)^ 4 n>i i (jL 

l^JjuJju pjV>^ £)\ a-L^Vl pLalc. i^\j AL^Is <-—ijyjuj ^A<a ^^Ic- 

4«Aj)£^a oJLlSLO) lilli ijjMg-lj i<Jj\jjl£J! ^1 Aic- Ajujjjli l1>U*^i\ 1 !>Lal£ 
(JJjj <&yll ^jlfr La jAj 4lUal ^g-ajoual] lilla 



jjjaj (,biodeterminism aJ£ cSljIui q \ 

<_)£ Cy~ iSi tL-JuuoaJl (j-al^aVl <jC V aJjjjoia Cjlija. <jl 

i Ajli*. \\ Cjl^jAaiU AJlajuJI ji V—fljjt.ll ^lAxTbaiVU UAj CLLojoJI 

.AjjubLjJl 


• flj<ix>tH 6A41S) 


Aj^f . .jjjj ^P (jl ^^Ic. 4 *pJ* A } (jl V] 

till (JjSlAj (jxi ^j'n>.H Ig j\c- CliliiaJI .ICc. ,jl 

aJU (JIa. (_$\ ^5-lcj t iSJ^ aW-^ 4 U^ '-Ll 9S til! (jaajjlj 

jj\ (j-o <jl£a a iY\^a iJPJJi v-ill ^ 0OJJ A^uajJI AjiaJl 

jjj£j (Jsi cJljaLyill dll n>li <j£lj • ^ CLAluaJl ^j-a A-uiij 

(Jjjjill (jc- iili&ll Ijjlix-fa Aj ^juijj ^JlII <JaAa 11 JbtoaJi ^joiSj £y* 

(. j-jJjqi” A^r^ll jllu tiilLilj .^vLix jjLuijVlj cllhill 
A-uCu jLuojVI DNA £-a ^jjLuu-Lll DNA AjLIjj :£» :Ajj^a Aj^u-sa 
LLuajj iX^A 4 JjoUJ LLauj (J* *SJ V lCA 4/{HA 

t£-a dllii^JI (j^axj ^ <JAj . AJ&]J 4 JpUaV ^ ^gic- 

diliiaJI (jl ill Ajt-nJall JjjaII £-a 

•'' « A a '^ ui S^Sis ^ C Ta-v U 1 Y\ La ^ ^ i 

(JaJ^-a fltajj ^ .^ij jl (Jasuujj UJ^ dj\ N ^j] 

(jc- LLIjujI ^1j A^pJl oJiA ^V^lj ‘^g-aJ^ L>® ^ U* 4 

i j^a Aa^jj La S^lc-j t“promoters” igjlc. (3^=y 



lg-La tilAuaJ! qa (lh) ^ (jV^ (JjVnlj AjI. 1 j 

ji expressed Ajc. J*-a 4c__fltLj jj La] iQ£jn\ Aila J (jjSu ^jl 

bj (jjd • ‘bpjjJ 4 jLL 4 unexpressed Aj& jk* jjc. 

Agad CjUj\£ 1I j^j-a ljj,li (jl jVi S- 1 *^ .AiSumll jjUxjil CjV^ d>>» 
.gjaiJI Jc> c-ill (jj&uj tcJall (jj^AjJ (jliil La^J (4-s) 

. T *"‘Y ^l_i^ ^jjlSilj t rr,,, \ jA (1) dP^^ ^)i u t!lll dsVLa J.1C. (jj^J 
£_a 4 ^ * * * Y (<—j) jjuxj CjVU. (j 0 Ai? (^) Jdk* CiJ\^ (jj 3 

dsLaJuuisJI dH jSJjM J j$i 41.1a. j±& ^3; Y ‘"Y J AJaadl* 

•( A ‘ ^ * JLp*) dij^' J L5^' 

Cjls^LiaV^ Jj-ifij dj^ (j^d ^\)>N J W^ 3 Li^Lial (j^ 3 l^Aj 
d^J -gr^ 1 dP 1 ^ (^J-SI Oli^Jl) J ila <x^Ldll 

djl d>® 1 nuaa J ^^oiLoiVi (jJbjp* 3 ^ (jj d-Ua AjIAj (jj 

Ajjlia AjUU ^iLui (_ga]jj3l ^A 4—flLLI jl ^ >. ^nj ^3 Laj L—>1 na 1 1 

adA djLna3 Agajl dlljjlSk]l <Ula LlLoj Vj 4(J££ A j t ^id L 

j^3 pLu Jc. 6jJlli Igjl (^uoj d>^ jk £^3 djljjl^ll 

IJ J tljjja l^ifr ja*S (j^ -^-L° (jky 3 ‘Wd 3 f^jl lj Agjjja^ (j* 

^s^aUd Clildlj . gp»\£ L_fllijj £jJaj J Vj (J-al£ Jj» * u1 ^-^aj ^ diJ^ ^ 
.(jdk^ Jj*do (_^^o OjOaJ ^ AalaJI Alnl AjlaloiVi Jc. S;jl3 o^A 

Aaj^ dj^ daJj A^aall (j^ aJjjjuj^j oj» j 3S])^a! jlxS Ajdjj cd]lj 
6 ^Ifrl 6 ;jSAa 1I CjljLiiaJI ^J3 Sjljj ^ ^ 6 4—i3aaj l$itsu) ji 1 g lj»x£ 
Jj (Ja^j (jVi lijl (^4 LS^ jjlj •bj±& 

L-ixj^J Ajj Jia Sjla ejbj jjuaxj ^jijjj CLjUjOui-a d>° dii^ 1 C5^j^ S-^iP 


I Ytv 



(iljj 

j-a ^ u .< a l 4 j1 Iaj Aj-all Jfr (Jlj L» AjAxUll jl V] 

^jl 4 -ajuj ^3 A^jLud^a jjj£j -13 dlljjaJl j-a o ^-U^ 4 ^ jl jYI 

lli^ V teA^lj A qjlraj jl <xjuj (JjlLa dlli^. AaJ <A11 ajj il^-iwu SAaJj 

^Lia 3 « ^J)j^_lail ^9 lAjJ ALa C-jljjoiij .flA^jj 4 Q 'L>^ ^1 4 _Aj_u Jjlla Ia^Ij 

4j]J 1 ^ic. £jjda>> jjA*j ^Loic* Barry Commoner “ jlaJ (_gjL” 
«A. j x, j , iJr>] l 1-ia.jljjj j^>*» J Critical Genetics Project « jAaill 

Queens «yuj£» 4_iK» J Center for the Biology of Natural Systems 
City University of New York «Aljjj^ij J Jjjuj ^j^L^ J College 
jJ*j Alii* J DNA -11 j-o J^ac-l SUaJl jf A^Jp dlild&l Jaj 
' V‘DNA” «Unravelling the DNA Myth -11 Sja*i 

rdtOill jidi&ill -a 

{£ 1 t Aj^)a 11 SAvia 11 J 4-jAj^Jl ^Ala-all A*J jl "jAaJ” 

.4jtJJIl j-o J) "ALJ” l$j JjL Jll J>nh All 

S^iui AAau Aa.lj ja^. J AjIjjjKJI J>,riLA jl J IaaaII 1a& (j^aaJljj 
j^a. jl£-abi <jl ja£ 4JV tilljj . A^lj jjjjjjj ^^AloVI (J>i.a^ 11 (JjuoiuoJ 
^JL-aall Igjlfc jlla,,} Ajlaa ) jjjjiJl j-a J&l l jl A^lj 

J Ajtjjjl^jill Jxaiutj Jii Aic. ^jj (jl j^y alternative splicing Jl 

JjIL A-Jjll j^aJl jf CjA&j V J (£*\ . JwjJl RNA -11 Jl diLnJl AaJ 

J-aJ CAljjJjJl j-a <C-j-a^-a jl dlA^} La jfllj . 1 A^.lj tijJjjJ 



RNA Jl (J-6 Ajgbaa. £-a (Jjjjjj ^ 0 * J] lAdc. 

<11 J^ujj mRNA -il A^jda ^jjal^a ^Ajaj spliceosome jjs > Will 
.^C-Jjla <alla^o dLjJjlu ajja £L-ad p] 3^' C5^i niRNA ji ^Jaij 

a^A ^y«a ^1 4^J (j^aj L_flUiaJj ^JasJI £-Jpj JiS tjLi^lj 

(i^Aj .^.L^Vt (JjudLouli (jc- i.„alTv%j '>LuiLj-j (J>a 2 kJ Joe. I ^Uli 

Jgn-ilUj ^j^saali c-j^IujL A£iida]i ^jj£ 1I £gjuiij l)^ *^|j (jjpJ 

jjjja. !>lfLa2 jjadagll Aj ^111 

* e * * t 

<j\jj ^gi (jip^ LjaJl (illiAj ^ r . UfcAxa Ujjjjj & VI <jl A \*\a) 

. lalja^a rA* n ^ juajj Ajl Ajc- <d^)xj 

<jL ijlA CjLc-IJj ^glj “^paj£” jjjjgjj 

(jl (_JJ^ DNA Jl (JjuAjujJ <jx jAx^aJ ^glll AAnaJI dLajlx-aJl 

C_flLuIu£l» ^jl c*l}j£ (J^aaJI (JjuaiuiJ ^gi 

(jij 9 p <j-a Ajj|y^ dlajix-all (Jaujj tlua. «A-dlaJl Aj\<ll ^ Jail9 dJj 

gjcjj jt <jLi ^» jijjjj J] u^x>j t>» j' ijjy JJ 

4 IjA (.r V,W j La JaJjJallj jA I^A •' 4 « ( _gJLjj^ll £ Lp-V 1 ^aixl <La^)J 
if*J 4 jjiJadll AjLaC- (Jxib RNA Ji ^ add* Ajji^j dLa^ix-a gUlS <jjLp. 
Idjj 11 ^j^aj V 4 ^j (j-aj . ^jjadadll ^>*1^ Jdd AjLafr 

JuljjjKjjll JxxiLu ^^3 A_i^jJa!Lall dl <ajUMl 2j-\a) W1 j ^JA^. ^jjIHj 

. Uj35La Llaj JU^ (j^ dLajlauil cdlj AulaxS .Aj (j-aldli 

£ £ } 

^jjd djGl \ * * V A_Luj ^3j . (; ^gjljt-a]l jj-a Ajdil ^Lujjj ^j-a Ig '& a\ 4^aJ (_J-aj 

*lLiVl J University of Tokyo "j^^ 3 Ax>jU».” Shin Kwak 

AjU^aVi *\)J <yU*.»JI ^^A jj^^'ill ^gi 



,<illlall JUJ1 qa gjj j&j amyotrophic lateral sclerosis l 


jl V \ . CjjA^Jl ojlh jjiJsull AjIaC. jl ^^Aaa Uu9 jl£j 

jjl£Jl AJtoJ fiAtjj 3l.J <JjAjl 11 jJQk^uil dljA^, (jl CjlLuI Aja^L<Jl 

t * 

4_iLaxJl oA^J AuA^xaII Ajjjauh djLn^Jl Aj-uA jl Aulbbl dsl^jAiLJl jjJJj 

^ an , ^ A_la^ i a >1 >» < J^l ^ <q ^ \ \ jl . X v o Jj Jj^aJ ji j^AJ 

jjj Aju luLuj djli^H^l j-a oj Iaa >-J.^ar*Vi Axj tiAlblj . diLojlxxJl j-a 

. 1 ^ 4 1^*1 ^3 ^ j \ Jjjjj Ajcsk 



DNA Jl V AjtJU A3 Aj jJl DNA Jl <Aac. j] 

4 U >\ *\ \ cJijJall Jajoij .A_pJl A_lliJI A_^j W^J ib '^J 

jUla V Jl AaJj Uaik JljakJ Ajoij DNA Jl gmUmj cA-JaJl J^b Ajtj fkl l 

V] . ^AjljjAKjj jbLa ^ ^Ji) gj^l cJJ 3 jl ^bjjJSijj 

4 ijN ^ ^jjudjj ^Jl UaaJl (JAsla £_9jjj t nAl AjjJul ^3 a A^j jj£j IaAIc. Ajl 
jlilkV 1 A_jjaJ J <—flLiaJ IaAjc- jSJj . ^ * j-a ^ JJ*. CS^l 

. jjAa ) * j-a \ Jlj^. J) )^T*J1 JAjla JaJ^J tAjuujlLo jJJjJJ AAIaJ] 

Jc. CAUijjJl j-a Aja AiLjaj Jfr c-UaikVl j-a Jaxa (Jill Aajxjj 

' ° . l$A*Ajua3j f.UxkVl Aj^ajj “repair” <<AiaJ}L-3l>> AjIajJ AJnA 

jjjjl UjLajl Jc- <_£jjl ^a-a^Jl £tuaj A Ja C- j-aj 

# 

Jc. La£-a lflJ«J jjjjLuu ja),^ Jsuuj A§j .Ja32 DNA Jl Jb (J-^J 
^Aa dlS^C- LaAic- J oI^Ua dul£ Aal» *cJjj S- Jj (^aJ-b-s aVl ^UaJl 



<^11 <Luk)jll Cjl^jilll i iLAa AjJs Ig <,t.A')\ IgjjLaik ^3 L£LiJl <3A 

,4 tVaiU 4 ^ jLoU Ll3^ t 
d^^lxJl 4jja-Jall£ UASJ V ^^3 <.^)u^at\j 4jt^.^}-a A bin'll (j -a 4_iaJl LLLiJl 

4-a^xAa Ajly^ LytJ^ • S-L^^llj »lyaj^ll A-jjjjjguxll <_£jiill ^aLal 

dlj^ila i^ytk CjAa. j L» ^jjjaui AjA^J ^ic- S^aU ^Aj ^IjjuixII ^jljjli £^J-ill 
JaLlj -Li. u J a . ) background localized mutability 0^*-'° ^ S /o > »a 

. ^ I IglLalajl 

?di£mll fil d^laall :cijjiil bsyi 

^!>lx-al OLlij JjAoll ^LAalll Ajabj ^Ic' AjjjIaII j\jV1 ^a! { j * 

<jl ^jxulj tplj^ll *L^J ^-Ic- DNA -11 A^a^j Ljl J'^ ^jl c-lJaa^Vl 

<LuL!ull S^£aJI ^Isull SaIc-I ^11 jc-Aj La-a 4DNA -11 ^^ic- SLp^ll 

JJ ^A^all DNA -11 Jj (jAj^all RNA -11 JjuAjuoj qa CjLuJ eliaJl (jlj 
^1 DNA -H» :^IaIS “jlaj^” £^>x-a A3 j .(RNA -11 ^llfi- jJjLlIjuj) SbaJl 
4-Uajj "jL-a” «.DNA -11 dulk ^gUll aliaJl iSLaJl jj )Lkj 

^Lol lisle. <—flii Sjjc. Jljji V» £ja£»ja 11 1^ ^ Levine "u^l” 

4 A^ L£LiJl (J^9 ^lUllj ^5-^-1! JJC, ^lUil Q1J ft^ul! Ajuj 

<^11 RNA Jj Jj^L c^aII DNA -11 ^ 4jjlk-<Jl CjUjIxaHj 

^ \jaj AjLLiII dlljJ^aJl oA& J£j AjAxjII 4jIc- ^3 ^Uaj jAj 

DNA -lli .(Ja*J 1 ^j-lc* ©Ac-LuliI jl <£jojLaj a! Lai t^jj^i-Vl 

(jl 4 l^alAaJLujl (J*AJ (j! ^jWujjJ V <j£lj diLajLt-oll (Ja«\j ^\fLa 

V <<(jjUj^llj RNA -11 SAC-Laa qjA <jL)jij niVu>iJ 



(_£y^lalll ^y^lll jAxaia jm*! 


4_» ^u-ajj La (JjJalJj 




<jo£*j V jjct (Jal£jll Icjj jJlu j&j 

.(Ja-a j^j ^jic. A-aIa*^^ Jajjoml SUaJI (J^-al ^jLaj 

tilliA ^jj-li» ll^jLkja-a Vl^-a A^jijjull djLuJj^il (jdjjja) xa <j-a 

J (jj\ ^gijj .AjjLij 6^ (jj^ ls^" (S'l* (jlijl 

4.S (JiiA Lulllj ~L»Tm (jA ALjIa CxA »llui1 (jL jtaj&VI 

aVo^^H ijjC.^J L_jljja)VI l£ Lj.il (Sf lAijJJUall glldjSll (JjjLri ^1 
^I^joj qa c_fll£ _j.i£ AlSLLaj . tilii (JxSlj <ji ^jlalujj V l^jL 

Ajjkj.il AjLlII A \x j^a A Kjuu> .i^.1 ^Jajai ^gic. ^Lall <JjIa»-all 

Ajjal£jtll u!LjJjaJI (jJa-CL^ b^JLA Cj^lclij &J)J.i cj^ AWl (ji 

. U «AjUI 1 JULJ Slla 


:ciliiJqjiil Am.fii.Q --r 

jUjVI LLa.} uu’l.ViA a W^a (_£^Lu CjLlujjjII ^l^aJ LaAic. 

Ax\ ^_iJa-a LajS 0 ^J -LLulJ (jx Aj ^jVua La AjIc. L_fl3jjj 

(jjjjj)jll ^ "cJajAJ tjjjjjjiii (JjjjLujJ A.i2kJJ (jl La 

CjLjjjjjI! qazxx q\ qJ 1 lijl V) »^ia >^W JfLllI l^kla <_£jiaj l •*& 
i llL <j;jlaj (jl ^^Ic- Iajic-Luu Aiai^’ <j^kl djllijjjj ^Ll^j 

. LijLiaJ^jJj AlaLk (Jlajuoi Vjj 

^ja AjlLkll prions clsljjjlj^il ^juob Aijj*-*M ClAjjjjjjll ^g-lc. Sj^Lc. 

^juajA (_jLa ^c-aII UL i* J.h’l ^glll (jC- A]jjjuwj 

Lijjjj c3>^ Cljllpj^ Ji^.1 J OYni U> l > ,, 



4_nj (JJJ^ 3^ <*3 Ajj ^aII ^ LuIuj 

jAjj 4-Ja aLlaII (jjJjj^l <ja ^pJ QjjI^ 4j1a*J 1 eAA £c2jjj . Alx_)Vi 4_i£yij 
<j! ^-allj C-AJ^iJI clMj »^a 3 ^ >> "i !lc.lij ClA^Jj IjA*a 

t ^IloV 1 (j^aAaJi JjaiLa^j La^J (jj^jJI 4uS JAjjJ c£A]l ^A\ U^JL^J 
La j&j .fA jojj « C5 ^-a» J^.V(j 4 JaJolIj «Axa» LaAAaJ c*Ui £aj 
U> ^«V 1 1 (^JjujLujJ ^JC- Ijj^^. ^I&lmlA j£j ^jl Aj V Aj^LjlaII 4j]l ^ji SjSLJ 
Aj V 4 jJJjjfSI ClLajl*-a Jljpa^a JJASJ Ajc. A\ U-lL Iaa 

4K^a 4aLuVI ^uiAig 11 l&A) 4j4^ c^ Aafc u^ 

.Jtali 


^A £l 3A AA3 tap 3 Ala s-LalaA] C-fljj*-a ^l£Jl lAA JJjfUl U^ Wj 

i**\\L> Ai]» ;4 jjL^Ij .Ajj^^all cAjAxil ^jjuj (J^aJ 

• Am \ l 4.1a ^jjAli IcjJjI oIaIj La Ic-^j AaiJI ^ja 4 ja*s a 4j^laj]l 

£-a ^ jaTi Y 4.fl-<A.^ c a t ^"X l Ajp^a ji 4 4_llc 4_fljlxlla jJt> LaC- 

4 jjQfL l^_i^L-al (. llaj A3 4 qL^ jAj 4C-jta*JI l ' ^jT v ^ 4^aJj^k A*J ^Ixll 


t^ jajuj^aII Aj^l ^j JA^all iAA <ja jjl&JI ^Ia;) lA^^J *L-aaYI 

l ^ Li-v t 4_iis>fc L\1 \. J 4 ISL 1 A 1 4 4_iiLala]lj 4 £a1I L)^ ^ 

L-jUjuaVi *AAj t^iljll J-a^-1 4-jlj3aJI AjLjjII eLaic- r-LujI c t iu*i JjoiSu 

4 -vj >\ Ij^ju tL»^s \jjLlaj-a AjLjjII ^)jjuaflu ^ 4 j 3A>^^ oAjtoJI q \ ^A 

(ja 4jjA^ail a AjtoJ I dul£ AA3 .dluiALall 4llAj ^>fl*J ^jU^al 4 j 3 <iLuill 

^^Ix-a jjf jAjj 4aJ (j-aj «.4lLLl C5^°^ ^ ^ - ^ a (J LaaJ l 

. dllpJI 4 ^-v**i Laa j ^ ^ 4jjl£ll 



:dilweuiq«ll die 

<Lokjj SlC, l «A Jjj V JidisCill CjIjj!Ljaa] L .UJ ^lll ^jl 

c j£ -a j Jj t^JjS JjlaJ JJ*JJ jl 0^ CjIIjjjjj]! (jV <iIL>j .CjUjjjjj 

JJ U jAj .mRNA JI J US jiJajj Jaij jl Llaj l 

jA proteome ^jjjjjjJI proteomics CLA^jjjjjjII ^Jc. oLij 
4 j ^jolLJ Lo JaJjudJi 1 Axjj .AjIaJl ^2 I^jIxj^jj j CjIjjjj^iII JS ^a <Lal£ 
CjIj. WJ I ^aia& l (j-a V Laj ^ajnJI JoAxJ Jjij 4 JaIa 2j£*J 

:<UloII esui cataqL&aJI diJLod 

^jujIj^I 111 diauJaul 4 <UaJ} 4j1=J1 AjujJ liLaju IaIS J ^jaj 

^.isIaII UjIjaSTiII dji'sViA oic.1 /jA clhHj aII 

(_5-U Sj^i (ji ArJI (jjl^lj * jAj Vi igJojJI <>l£jJI 

'^-soIaa]! ^J jJJaSI I (JaJ J J^ JJj CjIajLlaII AjJLlA 

« C1i3^jjSja a£J» (Jjawj^a Bill Gates “(jSu*, Jjj” Jlfl 23j ,<lxij J 
jjSI AjSlj t jjjjjaS ^aLJj 4j*1j DNA Jl» <jj Microsoft Corporation 
^«. 0-aJj * Uaaaai Lo JS <ja (J^U) V LaJ £jau 

J Douglas Hofstadter “jjLLaSjA dsljjJaljJ ^Jlc. v n< 

Godel, Escher, Bach - an Y *“S 2 ]Lk 4 jjA 2 4 jUj tJ^ja.” 4 j1jS 

CjUjSaJIj 0aJj 1I ftjiA (jc. Ia2jc-» : JjL Eternal Golden Braid 

UxJfla VIjjuj JLud q\ V] U xjaJ V 4(Jj3.} JaJa 1c. 4 

«•! 



Aj\ 4Alaj£La Ujll Jj Cjtlja- ja ... ?^L-eal dlt^J C ijS> I _^Aj VI 

AjC- jjla djljaj ja lij jljl la f*rjj • Jc- £>*11 (jj| ,J 

A-lld^l J1 (J£j1j (J?^ (J Jail I^A ^lal jlgJJ 1$ »ja%9 tftliaJI (J^al jC- 
© JA jli (JJlIj « ^l^laaj djlailj Ajj|J1 ^J^l dlLaj <.—!Aj>fc^>Jl 

<< jjlLajjl jijj J*llj .JljJl Ajjxj-sj ja <JIL V f-iall Ajl^ J Jdll 

ja Ajlj Jj^a jj U Aaallc. Jc. jU> (_£ ill Werner Loewenstein 

~-v m *\ \ 1^A» JJj AjaJjJI djlajt-all Juj A-ilaJI JualjJ ^3 clAsLiaiJ^l 
bjl Jl&a Ala jluJ ^1 Aji jAlij .Alp»uuo Aiajl Jj Aiujtj £-=^)J Jjjl 
Jj \jjjj£j 1I ja ^jlajVl ^Jc> A-iaJl CAjjISII J^3 4A1oj (_£;LIa iS^ J^ 

. ^ '*« jjjjuallj £JjVl CjLaiSll dllj Ig xaSJ ^J^-SjuaJ ^Jull 

^caljjl sLuU jAj iAjJ^all djjl£juLall ftj& ja IjaJj Jla- AlUj 

0 JC-luia.) AjjjJI dAajLall JjJ (jj l* lili^l .DNA -11 jjjl 

Vj . djlajix-all t£l]j JlIj jll dAijJl j^J JlbaAil Jj^iYl ja £j 

^ , 

. A v W i* Sf i 1 aj^ j-N. U 1 A -v l 1^j 4 lj& ^JlJJ UsLUaj Jinla l i J u ua i^lliA jl 

jVlj .“u” J>a-J £ft> jl Jj V “q” _>^ (jj JJj 6.1c. IS jlla AjJalVl Ja 

fj ^ljJsiIj jVlj . c_flj_^Jl (j-a (jjll ,T 19 jl j^ AjLouj cJ^- 1 

(Jr 1 ^^ tAjAauV^ t—(j^J 3JlA diV^ LalS Ajl 

dlia^tj L-jjj J\j cJijjaJI AjU£ Aj^S .IJj1j£ jll 

jJalj la jAj . dalaKll j-a (_J L$J*^ UjJ^ LS^ ^gjoiLj ja\ 

(dj 4 ^ 4(ja 4 I) J1C-IJ J .DNA -11 J^ 

Ujlj^Vl j-a (^1 jllj . JlJiC ^Jalu jt jlaj Jjl 

jj ^ AakjAj djlaJt-all (Jt-a^. ^Jc« ja -la-j jl Ajlui ja l ^ . iiJ 



Ur^J Jajljjj RNA -ii (jjjaall ^j-a*-ll £a Jaijyjj 

4-jjLLa AiixaJa AjjLlqj^ Jajljjj t*-a jUaij^j DNA Jl UaJyJj 

^XjJ <J^I-* ^>Aii .^XaLall -^cdjiSl jjj <au*.jj±& Jajljj 

DNA Jl 4_J*jdl A-iioil <jl l-ia» rXULi jUI ^j*a <il]j < _ 5 ic. <-, uj l < La 

L)A l£J^ Js^bu (j-° cSj*l 6 ^!j 3 Jajljj J J] (jjau 

.CjLojIxaSI ^ (JLs^^ d U* DNA Jl ^c£>?>J CL& t^cljall 

Ijjj .. .oJjUI) jlpl! ^a 1.1a. n^ ^jJlS 1 ^ i\f-- l.__^ 4 nn Ajx ijJa j 

jl£ I Jl Y) Jj±i fjL jl ^-Jaluaj Y j$J5 iDNA il 4 Jj£jj Jx^al jl£ 
A-ra.b]| j* 1-lJu jj£L XI Jj Y jg-3 .4JLal£ll 4iUa]l ^jS Jj £ajj Y Ajjjjj 
ajLixJij . *^ « < L^ij 1- ^]| ^Jc. 4^<jjJa^aII CjUKII ( JjaiLgy (^jLo UaLaj 4«ijljjji]| 
aJL^jII jl (Jjjjuj Lu3 tjJj La£i J-«ktJI j*» IjA Jjjj^oJI 

♦C jj^ lj Jf^JI ^LhuSj e-ljJi j-a (jUij Y 

CjYLLJI c_jul£ Hubert Yockey “^jj Cjjjjja” L-iSj^Jl IJa 
I nformation Theory and Yr «*lraVl ^Ic-j diU jLcaI! Aj^kj» jljiau Aj^II 
JjJ^llI j| pjlVnll s . . . ^_ujjj]1 6^3 iajj djYj la-A jj» »^Jts Biology 

CjLu^aJU .^ja^ll ^Lol Y djLaiSJL t- '»1 ( ^A ^_^_^]^uSI 

jLa^Ia-aII i i^aj j^j **ShLu jLulj jl ^ ^j 4 jl}L^1*»a]! a . >»ll 

jl i^LJa Y] jjtL Y ajjU^II <LiLa*il j* ^ yLlal l jl ^c.lji]| (JjudLujj jY 
. ri «^lbaftll “ Ajjljjjall J^IjxIIj l pUaYI jjhj Y 

• < ‘“ i ^D?^l £)£ -Jajlj^l QA Jlljjj Y 

(JjIjllSI La 4 l^ixaaj ^-L^aj Y Ajjlj.aj^ll iajljjll dul£ u) U^J 

d)LlLa*il A- u L j dlljLaT- ^iLaill f-^^lll ^j| (_J^ajao ?LLaLal Aa.LiaII 




Llj tfiUaJI (Jj-al (jC- ti-a-i La (J^JL hjjjj jl <jl£-aL <Uijjjl.}]| 

C_Li£ JjVn (jl l^a. ^..uijytall j-aS 6<l*iu (jl 4-iijjjl.ill C—)1 jL »\\ j£^J La jl£ 

LS JtJdla]l L-llkjjVI jY <-jLfc (^9 jl CjULwJI a J j£-aJ 

lludjjal ^i3j . jHa dsi-lj j-ASj <juaij ^Cjuij ^gic. jjli ^Lt2kJ 

atxaJI (_JjLoill j) L> 111)) * jj^ judll ^ A ^ Jj^ jiLa lijl 

t« jjall 4 -a 03» jVI jyjJL&U Igjl ^Cjj « • 1 ^ jl ^a j^nSLlLa j l jn 

«^_ 5 Jxjj=sJll jjJaall» :Ju Cjl^Jiau-£a-JI (J>I» l\ tLal-lajoil 

l^juaij AjLaaJI jl (jiajjij UjI 4j 1 Jc- ^a^_9J jl j£-aJ (_^^l 

jl (j,»Jail L_)lajA>U j£-aJ Ig-j] <.** j^a AJLLa-a ^t-uaJ 

ja^jj iljjJLjl jjj !>b t$K <11*01^11 7 ^ \y*\\ Yjj il$-i3 jJjJj Lfc^jaj J 

J J] John Barrow “jjL jja.” jLil jsj . U jl JjlaJ 

j^a CjLla^J» Cljl£ dlljill jl 1 AVV ^Ic- Ai<a -iS (Jjjjuo^La i^}K 

a^Aj . l^jL^al^k Jc. ^JLAiiall L_iLiJiiV! JJjJ ^ ^Jl AijLaJ-all dlLaJjuaaJI 

. V °«abaJI M_ijl£-«l diakLil ^^1111 (j-aljaJI 

^LajaJl ^l^aJlml J aLi^JI (Jj^al A L>>» a (J 2 J j-aiLoixs diVjla^all jl V] 

JljlidJ jl jVI Ijll&j .jjjjJallj <iAi^all Jc. Jala A<ajju ^Jjl\ A-ijjj)jl^II 

dil^l^ a]I dlL £uJaj jjjJaj-a]l ILa A_uJaljjjl L—lLaAlm^all ^paxj 

jl_Lail 




J oUjix4 eUJ-U 

Matt Ridley “ Jejj 

3 SLaU aJSLzwo jl 

®.a^c>^ 3 oLajAaU 

Bemd-Olaf Kuppers “ Jjjj£ ^Vjl~Juj/ 

juJs j y II ^ jtso Oi l^Uf* jl» 

d.oUjJudi J} Uj J-ol> 

Manfred Eigen “d>H' JjajU" 

fcsJoJcv OU j \ ju & 3! jistf. ^ aJ*S?\» 

Ol J*>>1 I <*-o-3 AjLJ j j ^Sy l^J-SJj 

«.Aijjjdi oUjUl j, 

Leonard Brillouin “ j'jLy? ejLf 


?£ll<JC|M c^£> Id 

"dLa< a!£ ^ji^jjoij l_j\H£]| Iaa ^ <jVl 
• ^j^jLall ILa <x4sa^.li A^laJ dJSjll 

IJbkJj-al ^gii SjLuj^U dLajl*-a <bol£ L m \ ( ^i 

aa*jj j . dLajlxx liiaij Ui) Jjii (j^ja . £*xx Laia 4i^*j j£j ^1 I 

jA Laj jA Laj t g k >M jA La Ig laa . dLajlx-aM (JSj t 9_>Ja 

^kiljS (Jj l-y j Lade ^g_iaj 4_l£udaii tj^J .£^1 . ..AjjjjJI ^adlj^ cSjLujVi Aitlj 

4_iaA 1 L^LaJ Lla^a-La lxAflJ i** Aaa^v dLa^Ix-a]! AjjJsu ^ji V] • dLa^L uaII 

.AjjL^I dLajLoa]! 4 j 1& LiSllal La Ajtnia] IdudljA 

. Ln^jx-a ^Afr qa Aaj dLajix-a]l <jl qa Aj^jA^II iAiilj 

^jjuj A^JJ V Ail Ui^c. Uljj-aj Ajfij j-bu~o (jAia Uil (JjVTnn 

Ai^c. i dL^ Ujlj <^jLuiLa i—c£ u^ ^dJapal <jta .^_ajc- ^Laj 

(Jl A^j\ dllAj .Afijfr ^^Jaxlos Lui A ^ (JLaJ^.1 LiiaI ^Aj i, lg n» J 

lg_La dj^xj *LajljLA LaAic. (j£dj . LjoS^ua ^A*J Ladaij LLhiLa Jlal 

^jjjUi e-lilLd QAJ .Ai^Xjall ^»AC 111 ^A ^Ua V <ijC- <jl 

l^jc- ^L^J A VujjVI (j-a AA& (JSLj ^gjtj <jl lAlliiL diLajLt-all 

. Lil dllLir, | AA^lII <■ a l^JiLou {._ i^kj V jl 4-<a]SLj 

LusIj Ujl Jjij *4A>Li jA> Lh® ^ nftii (j\ l_±^jj 

Aj^Ij UiJ j\ <. three bits of information djlajla^all <j-a n du i&ft 

A 

L' iau ^a]I (^A y q\ LP4J . lHa^C- AjAadl dlLajlxAll du 

Ig-iuiaJ \y^A) jl = A ^jl A ^gJc- ^L-aad ^ ^ (j^ 


(^jUi) ^bS siaj binary digit jL-aSi.1 bit it 



L >J •(A,ji - r J j) y A ^a V {jj (Jjais (JjoSjJIj 

^ cJjjiJl (j-a (o^) <jl£ uj ^UV 1 11 a 

, ^jjj ^A AJux-o Ai^)C» \? w **'l Ajj)U-i<aIl diLa^Ix-a}! IjAio 


AjjafLa A_x] lAj n» Uii < _ s ul! Ajjjl> U Ajjj£-a A-jj^aj aJLjoj (Jjiikj (jVlj 

ti^ Y 1 (j-a “ Ujj^ajl” (jj^JU LJUSkJ CjliLubdj cllLaK (jx (jj^JU cJ-^^ 
^ It-- aJLojj U>%Vi \ ^ ^jli . Ij^j Y V I^Sa j t Ail uia AilaJaVlj 

. YV/^ jA ^AiL^-a jl 3 -aj (^1 (JUsojojI (JLola .1 (jll ijjxia^l UsjIa 

.(£,V 1 = ) Y V^jl ^ (j-aill ^ >aj C 5 ^' sllUjla-Jlj 

(j-sa (jj£jjm jjxjll (j-a ( i -^ -fl ) O^ iS^ 1 ^1-aji*-^! 

•(lk^.VI Jjz) YV xJ I 


AjA^jV 1 £^a 1 > * 1 ill♦*** AjjlLall djLa jLlaII A-baS -jl Ua JsLa^/ljj 

^ta^l 1&. .aa Aaju^jll aJL^II jjl Ui^c- 1 ij !Alaa . Ul L_ij^)*-aJl 

jjj£j tdlljj .ti^2k. rv ^jVl “(jU IjAic, idsliljbbaj cjijja-j 

.^£,Y Jlja. =) Y'V^j] ^gA oliiii ^aj <j£ IflfiAj ^gUll CjLaji*>Jil 


Aj^a-j^l (jl AijiaJli .l^iaiLa fj jJ 1 - 1 * \j Y ^S^l (jl Q>>»n 11 a (j£ (^J 

^ajllj j>a^)ll t> jpjJJua^ll A> >^i ^3 A^a, W nual l Ajjx^)ll 

jjijJIa] <La£Ul jj^a^Jl (j-a ^gjjVl AaJl <^A Y jjl (jl (J^-uij 1 >^Aj *(^ ) 
Ail^y L tija> Y 1 t.iHagj AjjjiajV 1 (jl 1 (j) 4 . eliiL£ AjAa-jl <_ 51 

^glc- 0 Igljla ^Iaj binary strings lv AjjljLj ^lajl (j-a (Ju^Lu jjlj tAiL*ba Jj 


1*0 = \ a—it ^ jl Aa.lj ^ LT*^J ^ ^ 

S^fcj jxj-al jbit A)** (»i) J ^ * = ^ ‘ * ^ * = ^ 

I^j block 



\Y &<aj 1 A^buw* ^a3jJ £-<a IAjjSuuuJ A_jal£ qj^uh ^ Y V ^ V Y ~ * Y ^ 1 

Bt * * * * ^ — A C_fl^j (****') A n.utA.1 <3 Lula] 1 Jyaj ^ 

. bLlljJ Ijl^Aj i * * * ^ ^ = Ct ***)% — 


rdiilJall dJbc|LfidJlq AiGHiiH cJl^ql^jJI dU cSlAll 

• Ig^agd bjlc. l. \* x^aj ba bb^J AaaAVI ^^jla ^ S^La jVI Jjbdj 

ZXXTRQ NJOPW <il£U ^Jc. AjM umli bb! l_ia 

A-uboisbl llaJiaajJ (jj I^£Aj i\j*J ^ ^ IgJ ijb bLai^ll abb .TRP 


.ba^ix-a du Y V^ jb 1 ^Lj djbajlx-a ^Ic- Jx-aaJ S^bx-all 

.(j^UaVI JjLujj ^aJ b! ?duabi IjiA ba .Sl^-o» : JjSj dLt^uuJ 

baJj iojijuA-a (j \jfiZi .13 aJLui^IU i la ba «. djbajix-a ^'i V 3 

bb-aj Jil bbaS .S^aJLa </ua)l (jCajoilui LiiSLlj .Auik Albudj (J-a^J 
,> t*J a&U v A^bj b£ ^\ J^ll “CjUjLuoir J Jj uVi 
syntactic information AjjjJu CjUjk* 4 -jlc. JjUajj “. Cj d*-bb” JpblaVi 
. Cjlabl^ b>® lg_iiJ boj i^jbal^ L_JJLJyj C-U^ aIa^JI Ajjjj (Jj-aJJ 


C-jjlall J^a ibl .AjJtaljll bj^aiJ balia <Ujll ^aVl jJUjj 

. Jjj.a'S.all ciilibb ^ic. AibuJj tibl LU& .Jj-aa-ali ^a Ijj^a 

bj_^la (jjj Jl^J AjujI bLuj^ll *j\A ^ ^qlTu^ till] (ill (Jja J3j 

• * ~ $ A A : ^jj ba <_£j3j Ajaiboill ^ij jk'n^ . J^aj A > n bLuj^li 

• Ubau V iibj Cln^> t£^5-*^ V Ylg'n'^b “CjUajlat-a]!” <1jS ba 3 

tAj^mll A-xa^bll ^ya Cjdi *^b-al ^gCx^a l^J ^jl£ ijj ba ^lsb V c£lij cJj 



a \W /jaj .AjujI A_^tLa]l (jX j .CjLajb-a ^aa 

A t i'k\ i ^ CLiLojIaaIIj £ I y 1 3 •^■ij ^lc< ^jl 

^Ic. Jj y^AJ A judja^. AJj£,<all A_ilSil aJLmj^II (_gj) I'N i I a S l&j . l_ij X lAjljjLa 

La (J£ Jlii LaJlic. I(j 7 ^.! AiUpaJ d&lj (j^ l£a£J ,c -^ ^ * 

dijlj .' * Y Lg_sl A^Jijuj ( ( Jjj-aj A^ai* ,j-a (JjujLLuj <__£ 1 j iJjL^j qa Ajah 

.Ji A-alxJ <j£u ^aJ £^joi jAj . ^!Lblix^a (J-ojIj) AiLoi^li La ^l*-3 

. diLajix-a ■ ” ''joL .iS j^£j tjjjlalali ILa (j -0 tcdLllj 

JJC- A_ijj)jj£L]j d)Vlx^fljl ^j-a LiajJ Lu9 S^a ^£a 
fjA Ailia-a lJ A_k^J .Cplc- ijj^A ia^. ^j^lj 

^ CjIjLij (_Jaj (Jli.^ajl *■ ^Jjfrjua ^JL-sajl I Ja^JI IL& ^JC> dllx^l*-aJI 

if- 1 *-* U > >i»j j .A_ujja£jyi ^bbP ^ 

lL-ojj A nu^.ll CIj^jj (j-aauua tLLUa) (J ^» jL Xj 

^Liljualt (—fl^U X (j-aaJoJ semantic Lr ^*-« CjIj d>Lajlx^a 

a i L>A- \ \ ^ W L^jjjuaj (JaxlI ^all Ajji^juoxJi Jjj-ajJi (j-a cJ JUJ -^buJ L«L 9 "^i 

, { j£klz$\ ^^Ic. ^Jx-a {j\ lSals^i vli tAjjljj^l ASijjj£M\ 

^jAC- i^J^i La ^i*-a 4 -a£J X L—lVL^ a . i V 1 O^ '^i A ia^LLl C- l^J j 

Aj£Jj Cl^. ^ AjjiLali lI^LjAjujjIIj .eUall 

^j^-aj ^gjll b^) ^\j^l\ axjoj iciua (j>» 

JAJ JLujjj AjJLali.1 (j\ toliill ASJ> cAajlj JLLi. SLall JAC. L^JLxjjj] 

^1 f . l U^ Vi ^puL-saJ Ajjl£-aij iLLla dU^II ^jjjJjjualli <> > \U a ) ;^-laLk 

Jaj £.JaJ j^jjd ^gilc- \^a ji^lla i U_ia.-> ljj]fr JJ^ ®^Aj J] Laj 

• broadband £ja)bll ^UajJl A_L-aLkj aJjj-all (_]jlia]l ^ dlbLull 




AjaA^I ^ Aj^UjJI CjLajI*_dl <jjjLa JJLlau 4^J d>*J 

Shannon Theory of <<C1 Aaj1xa]I ^ di>^ 4i>Iaj» aIjIjjj 

CIujI ^oli Claude Shannon du^^j l^juJalj] A^d Information 

c * 

^cuLull eOA y\ \* ij 4 Sljill £^03 A 1 a»a Aju^ Ljj 

1 u Ala. a l^-iic- A<uju diVU-sajVI Aj^aj 

C_lko i^Li .S^)Sall ^3 ^jLojL-ia] Aoajj]! IjlLia. d)A ^a,| VLiA "'■Al *4 j 
fi AI&aH ^jj^j oS .nephrology ^da ^ Ull£ clxJJ-aj 4 j1£a 

aLAxx UjLuc-Ij 4 “nephrology” 4 _aK d£lj .nephrology dF- talk^j ^ajuoj 
dOA AjliSaII d)^d **■ 3-iC.I (jjj Aa^Ixa Clu YV^^l ^ 4^jj^jayll d)A 

‘ A /iSaU cr^ ^djLtAil 

dna. ^LIa MedSci 46 i*\ f&J 4-idd! ^uA ^ dyikjj 

Jj >Slj3 <J“L« Aa Ail ^\ loA ^J3 <. jl£ Aj^Ij Oaj 

aIuiLj dul£ (jjj <^la> 4 jjjoxaSil Oja.jdi ^1 cllLajIauJl 

• ' L5 ^» J V “nephrology” jjA^ll 

“nephrology” AaK £a AI&aII d)^d lM-juj 4(J1ja1I !oa 

(j^j .A3j*J d)^ £rLi^J AaKJI \x A ^—SjJLJ V 4L1 uJ iSjf" ‘sS.y ‘ A * 

. Ig-L a AjjSaII aLoiLuj CLjIa^aa dn® A3 ^)jlj d)^ ^tiaj La d£ 

dj^* ^ . AjOauS/l 4—fljjaJI d>° C5-^° -d AJjoAjuj AaKJI £a 

til] Jajj V j^3 4 Lada djUlc-d tilojc. ^gix-a tgJ “nephrology” AaK ^ 
AaK) semantic information ^LdV^ CjUjIauai Jj i=da AjjIu djLajixA 
Aa1£ 4^»j d>Ai .4_dytc. ,^11 Ajjljjdl A aKII d>* A’^uma “semantic” 

.(cliLdlaJl Aj^aj “semiotics” 



lj£\ Ai^juLa CjLajixAll (jaiLs 

Juuxj ^aill ^g_!ut>a (jV ^jcuL ^al jAj .Aa^.U AijjJa ^1 l AjuU^J ^1 
t^^aju” JjSj J^ ^ijtk U\* ljLajC.1 

Ijj La < a^xj <jl Jailx jjj (jl .asILu JI>J Ajl^j l-g-jl 

^Ijjll ^jaLSjI» ^»l «?^Laba]l I^a ^.iall oIjIiaI Sj£ju t^L-il cJa» JyA\ 
Lul c^l Aijjt-a uj^ ^Lui^ll ^*^-1 j£-aj ^is^ 

.A-a^Ix-a (j$\ ^IxmSlI _Jp^i ^}i£l diLa^lx-all (j-a j-iil 


rdltaqLfidllq DNA Jl 


(Jjaj . ^^ijj^Jl cLrvVI ^Ic. ^jic. jlSflVl (j-a LiJaau q$\ Lg. Jo jlj 
l_iA .AjjIuuS>11 DNA -II f-iSy*- A^^jl i£* lAAaJ { Jj1\ "L-fljjaJV A_Lului 

i ** \ < -s. \ l O j^ j'x.W A^juiLo) W ^ | qC. Lujuo^ i ijj Ajjj^^ ^tpj ^aJic- l^Lll 

<jl ^\ .liili ^gJI Uj tClAiujjill S^iLu L_i^*jj dsliia* l^uoda j <jl cd&aj 
^jSjouj dll^ (ill (JLaJ DNA -Hi .^il^laj ^ ^^JX-a ji -^*A ^ ^ KuLul l 

l. iaj jj awj jj-vll ejjjaJI l' rfy jl i^n-k Axlll Aj ^ > n*n (_£iH .liiull 

X .jjjj_^ll A jn^Vl (j^aLaa-VI 


A-ajlS ^J-UU AlaiLdll ^ (_5jl V bU . jifr (j ilVn V lift j£lj 

...I Cj (Jjj U U ^ ^ l < *" J £ C ^ ! ^gix-a j^-aj j-a A_hjia 


j^-a^ll aLuAjuj CjLajLt^a (J?jgak<a lJs^C-I ^1 (JjSl (jl U»LaJ 

“ Lr W-A” V Aj^aj jl j>a 

(jl l ^gjll Aj^u^II djLa^l*-All ^l-^a A^^J JlJL ^.1 (jl ^gjj£-aJ t aIuiLjJI 



ALalLulU (JA £CjoU ^ Vl^XU fJjA. IgJ ^gjjjja 

4_LuiJJ j\^ ^Ic. ‘—fl^. c£j •<*—*JJ^- AjlJjl (j-a AjaLj^l 

^JU>11 DNA -lli iAalc-j .djLajI*-a]l ^j-a cdu y ^glc. Jdidj (jpjju^lla 
V ^JijA. iSj^^ ( ^> =k jL^ ^j* 5 J2U aJ jla ^JLj <_£.!l]i !>LLa (jjjjudll 

C_ju£l <jl ^.i&aj t data jIaaII a JA dj^aljJ jli . djLaji*--aII J^a dlJ jlala 

. i ** 1 ±& U << L5 d*-*” o& Sjia <_$^ <jj^ J UJ^ DNA -11 

aAWa JaLaj! jl^jLa (J^LuJ La jA ^j\)>H cLll^jl L_ljlj^ ^A I ^j-aj 

t$ja dljaAj adla^A da^LuiLd aLJ j! ^ Ia;|^ 3 (j^-aa 

Jjida a-iAa-a da>\ >>ilui1 <jfr di'sjli ^IaII (jjfLi • daLajii^, aA& 

aAc. la jajaa-a£ila IgAc. da^alli idllA £_aj .AalVA daljlaac-la 

.AajaiaJI djLajLc-ali (£y *uua ^^Ic. ^aa ^ jij-yll l^jjSLi <^111 ajaa£ll daUlaall 


ctjrtoiH 


(jla Jjill ^>^-a (jl V] .aj^smII ^j$i-a La ^gk j£>aj JJ\ 

(jc. AJaajaiJ a^fLia laAjja daLa^ix-dl qa daa jlala V (jjja^a UL>^^ ^jaaa>l' 
lAaltlll Aaalaali aLjoLuj ^LLa Aa. .Alauaj a^Sa .aAalata ^jaxa-a 

^ic. jdLaij l^al ^jJajaajj^ ... **^**^%*^**^**^**^**^**^ 

(3^a ^jl AA*J1 ^ Jajada^ ^jLA-a <^j-l] (j-lLoakVl ci*-^ ^as» ^yadll lAA 
(Jljz *a L^_ai lajj)V'iA ^a ^jl (jVl ^a^. 1 aaSLaa ,^Aj!>Ij A-^judall 

f ^laajSa^ ^jLuu dllij (J^a . daLa^ daj jLila ^ 
Jb-aali jA j V It JJ^La Jad ^<a Q ^ aa La£ l^aV • *V ^alalia V ^aitall ^3 




A iajJala]' ClsLajlx-cil (j£ j^-a oIxj 

«.3^a (_£jLLa * * ^ £ j jjlA\ jj£» ftjUc. ^ aIxJujJI ^ 

^ajall ( jjji.>>lj t )]l 4jic 3^J ^ LS^" ^^a 4-lLaJtII C>La JSIXJj 

dLa . jj ijjxaSH 0^i>^ lA^ali <uL&*JI j ^Aj i algorithm r 4_i*)jlj^. 

“For n = 1 to 2 billion, • ^lallS 1 Injun LL-®ljjJ u_uSj !>liLa \ jjfLaj <JLaJI 
6jaj (_^joi 0-alj^ll Ijia aJl&I ^jyu ^aij write 001. Stop.” iA 
4 IajJslIaII OLa^lat-all 4_La£ U^ ^ l3vAj Ljjfjj La ^Aj 4 ^-IjIaaJI 

. ^3j ^jUU 1 ^JUll ^Lls!! 4_l^la 4_J IjJjjJ La-a <Lijljj ^alSjl aIuAuj ^3 


lAjJllill i aj^j-vll 4 _Ludluj ^ l ILgjAj ©,AA cJiJJ ^j ^.1 

AluUI q\ ...ILOVEYOUILOVEYOUILOVEYOUILOVEYOU 

Cj\ jjJal \j .1 LOVE YOU CjUKII qa j\JZ jULa Y 

CbLaKli AlxaLuJI ^ 4_LajJaiLaJI J^lalall (j-a) CbLajix^a]l 

Juaj <jj jiiuj (j>>* ill <jl£ (jjj) ? o^li LaS I CjLiLi]! 

0 -aljjill lg_s llijjj <lal£j| <jjojul! djLa^ix-a]l JL^. ^$\ ^^ic. <j^J *(*>^^ 


V&*J “For n = 1 to 2 billion, write ILOVEYOU. Stop” :^l3ll jaJll ^ 

Ajjjiill CjLajLt-all Lij (JjJafll j < ^ic> djLa^la-all ^ji^a ^juLiS LulSLaJ 

0-aL^ll 4lajJaiLall 


:<fltdG|ifldll &JU)illqail 4 j|kiill 

.. diLalS ^ 'ij* A ^-LaiLui )-i» >^n jmj 


Y ^jljoiJ jjx» b^c. ♦ * \ Ac-lfU jjjjUaS 4-1 *) j tya. 1A 

4 a.jl <> 5 1 & S^u Y *A (Jy *i AjjIjS ^jlluu V jAj to^* 



AjjujLuoVi j^all jA jj 0-aljj ^|^jj!^ j*-aal ^uAi t^n^j (^cil 


AiLuba 4_Laj)jljk 4-aKj . ClLajiai-aii 4-iAjjljjadl Aj^lajJl Aalo (jjUaJ La 
duj ^3 ^J-aC- (jill ^ajjljiJl ^g-iuoj-a j^j ."u^ <0 djl^uJblj^ll ^aJLc. ^juj! jja 
<lija!J 4(jUi *W A-i^ajjljaJlj .£juj\j] 1 jjkll ^ -ll.i*-» ^gi jjg uill <La£^Jl 
X = (-b ± V (b 2 * ^l*JI jjjllil ^liLLaS . Cjljla^Jl qa AIaj (J-a*i 
ax 2 + bx + c = 4 j*-u>a]! aJjLlaJ! jjia- 4 ->LmaJ JUi *j»Li \li gjj 4 ac))/ 2 a 
jJ jn^l l £t-af>J 4 jLalLj . 4-i-ajjljik g-g-9 ^ j-aj . f\lj\ a, b, C dua. 0 

X 

4»3bjjj .djLajLuaii A^Jla-a j}-a jjjjJba£Al A-iL-all djUj^-all j£-aJ dliLLajjlji. 


tg_La J£j iOU-ajjlj^Jl (3-* JJJ&11 ^g-ic- JJjJJ-a£ll l U^j ^Ic. 

CjLajla^all 4-i/jjlj^Jl ^a iaj .13 j . Aj 4_watiJ! AiLuili AjjLol^JI AjIaxJI 

AL-ajj Kolmogorov algorithmic information theory (AIT) 


Jjl^-aJ (jjiauj LaJS 6 AjSxjlII ^.4,1 aLloij Chaitin j-uLujJ 

*Lj!>Ul AxajjljiJl ^1 jlailL ciilljj 4 jjx-a (JjoiLuU JjtoJ jl CjLajLt-all 

‘.cULull ^ iAjA 


jj dlLaji*-a (JjS 2 k-a jjfLi dlLajia-aJj AxajjljiJl A-jJaiH liiL t jLl 
jj» AluiLai jl tbinary digits AjjLuII lj$\ j^ a. L a L j ^LLa ^ jj 
jA ^^cil ...<*j ^J\ uijj^ j\ ordinary digits ^Lj 2 i*Jl jl S-llHa^all ^l£jVl 
. jjj -liljj A&aJ 0-aljJ jx-aijV UJall -1-lC- ^ ^>Tk 


: jj jJJ-a£ ^jjli^a AjxjI 


1 i> jj££ Ljaul ^ l*il c_iA ... @\[Mtl3(#8HJD[;ELSN29XlTNSP 

.Ujjl UUljllj <^111 tJiP^\ Jju2>Lui]I (JjLolj IgJjk jl L$\ oJ4^ jlA-a 

^c-aljj |^1 jjj tjjjLaiS/1 AjjljjuaC. <lxjiLudl jl LaJ 4-jl ^jJaljll j-aj 



V AluaLAI fijiA . lg_ud£j aLiLAI JjJa] UjL-u-q Al^la U^iljjl 

JLoj AaiuJall A-ijlS-aj ^.iCj .Axojjb^* Aaj^laj IgJa* *Ja (jfLoj 

C-lij ^Jj a, vi» xi aIuAjuAI oLAj . AjjIj-uuiJI i—flj^xA &jLL<s_a A I \>»j 

. IjJuc- Juixall ^jLix>a ^ic. 


L_u£il ^3 ^jLA-C ^ (jc- Ojl^C. <^Aj Aullj AIuAjo) Ai.ljjai 

(ja jjSxlj ^9 UA ^jj . AjjjW ‘\j ' CjU&xAI ( —^jAc. Ac.jjJa^o]l 

AjjliLci Ajlxi] ^jiiJa e^l.}La yj^jjuja t^^-ojjb^A JaxjJall (J;Aa]lj ^Lall 

<Jj«a UoLoj ^>ajjb^A Li» aLI£ ^jC. aL*U1 oLa (jl .aLuAjuAI <JbAaj 

. ^A T LtJalj < )]l ^laAl A^j^j Ajjl^Ajc aLuAjoj ^^3 AjjllAl aLuA-uAI 

# t * -* 

(jc, Lo Ic.jj i qKaj IajAUj ^jl V] aSk*. a ^Axk Ajuiij ^jjjLjaii 

s 

.Aj^I^S ^jJaJjuU ^^ixx lL^A V (jV c-^all LfejAj aLuAjuA! JUAxj 

J £_daiaij [±i\ ^\ tAjWj CjLgjIx* AlALAl aIuAjuAI eOA ^ji ^ 
aLAjuAI LA ALaaA U $.L)J jjuAIj . lJj£1I ^jk Ac.jjJa.all UjLaKil 

oLa (jC. J^VuaVL Ajjj\ j >*iVl Aiill LLoIxj Ui) ^ ^^ix-a (j* 4j1LAI 

cJjjj^i 1 gK.jujj ^lAI diLoKJi 1 L« tLLLail aLuAjjAI 

^ a 1 n \ 1 ^ Lk^ijl .A^ ' t^jSLlj cJLx&S o^ix-a l Vi.xi-il AlaluJl c , -!\&) ^ •ALaAjuiIi 


iajj^a qa ^^oLk <^y jAj 4specified complexity JjSjuI I 

^k "(J^jjl i _j-L-A > jA .Aiftxlll ^tHaj-sa-a Jjb *^*-Alj 

l_jIjS ^k l 'j;^l^ Jj^” cilL^j tThe Origins of Life “"oUaJI Jjj-al” AjIj^ 
V] . jjjlUJI ^ Ai^il j3j3j Aj£Aj (,The Fifth Miracle 1 Aju^laJI 
Am Aulo William Dembski ^Aj CjUxJalj^l ^ilc- J 

CjV IaIaV L A9Ajl-£i]I »^uu^Ai JV*^LjjVb> Aj1j£ 1»1a Aij3J 



The Design Inference: Eliminating Chance through Small 

•Probabilities 

AiLalLall la*xiall ALtall 'UjaIuII (jA i <L*jaiLall LlAaVikVI ^-JaJJ jjVlj 

aim j-jc (Jjut>LaJlj ^Lll JjVI JtloJl ^ La£ tAjjjiill ^Jaill 

^■ix«aJ Us CjliLll^V I oLAj . LllUjlIj (julljAll Ia£ Li* *,>>11 

JcrliCj jl (< jUj ^^Lj” <_£jV)aJI Ja^II ^ (j^*.jj. <^1 A_mjjl]| CiLj1a*JI 

.aLiaJI (Jj^aV A»L-aJ dlAJ V La Gllc. ^Ull ^SjuCCUjjIa cJSjjjj^L 

tgjl ^ *^L>U ^\*j la*.iJall (JjaLLuII A_iLla ^>^C- jl 

4 1'^ A_]aJjAJ Ajuajj^l^^. A ilaC» jjA AiL-La Ajj-ralii. 1 jj| i V 

j)A aLatJI fractal pictures ^ m.VigII Ja^ill Jj Jk-a Lau La£ ^Laj 

^ill (3 j 3.}]I self-symmetry ^1^1 jlalUll *1-^ A ^ u jjj CjV^I*-* 

jjc- c-iLax.lj S; jg ,JL ^ l Mandelbrot set “ <c- j ^ > ^ joaj 

&La (jl VI .Alkali Sjjn^i^ll-<. t nSH j)-a -lil*JI jJjAiA^ll 1$ >Vn j^-a 

^jj*ja 11 f(z) = Z 2 + k j)A ^J. Vul ‘ } AlaJjoaJ A-uiaUj All J <_£j*J A£-jAa-<a]l 
jpa ‘jyvL *11 JJ^lall ^jujAI^JiI la Ail I jjl Jjaj jjl 1 V^s-aj V^l .Z ^IxaII 

?aJjI*a1I oAA AjaLaU 

AIjUaII ^I^SjojI Ajjl£-al j_^lala jpa ^1 6^rj-\ > si I^A l La A_ia»U j^a 
jjSlj .(!)LLa j3jn^ll AJiLi ^glc.) fractal curve (£;ja£]I ^VCul l 
6jjj^all “ jg-njj ” l aj^v ILILuj LuV - A JaEil l oLa .Aic C5^- j)l V 

^A La jjAjJaJJ aILujaII jjl tlLoU^V 4A1^1 *a] 1 j^a AjujLall ^glc SJi^aLjAll 

'(^1) ■ ■ T ‘^ i») ajluirdlj -Isdl ^Uaj 

TV-1 



aIIaII l-jL.ja aj *. j^AijLa Atat*-a AjUS d» ^ d^ Ia^, 

£-a (jijlVl <jA&jM tj^jJalj La jAj iAiiLk-ali iterations £jn-i\l (j-tt J^&IL 
Jj,a^ A ii« ^ jilj3 (^AaI laSj IgJt-a A^llLdl pixels AjujLuaII Jallj 

. 1 & m j iteration ^x-u ^ a jLui* ^ (local-boundedness AjxjAaj-oJI jjA^Jl 
i^aJ d>*J . jLuia (J& Aju-ilaJi oAA (j-a A^till d>* Aj V 4(^Ha1j 

CjLLkAa c a!£j t A Ltj^dl aJ^LlaII /j-o L>oa AlLaba Aiixudl ajja^alU 

AiL^all dlljj^-ailj A^a^Jill (JLaC-i dlUa, d)-a A^LjbYi dlLa qjh Aa^jAs 

“, AAl^-a” cjjou] LS ^ . b^A Lu>^ W^all 


“ j A-aAS ^Ali -Aajl A_a^a. IIjaSj 

tlsLll eLjSo Aij 4(jLnjVl S£a A ^jiuL^I AjcaI^J A-alc* ^jJal^a 

“Ai!ilLa” Ajj-aLa. ^pjJXaSJlj cllLalSil A-aJLt-a A-pl^-aj ^cj LaAic. 

* 

djLa^iatAli (J^a L IgA^Jj 6(JaLallj <,,-*\l^ ^Aj ♦ jJjJvA&li £ya 

.Microsoft Word $1 £aj a aa>.sia £c-ai^ ^-aj^. ^ AlAjJalJI 

jft jJXaS 6jA3 ^ Aju ^jl 1^ ^^j ^a£«l dslc-Lua A_iLaC- d>° La Ajl A$S^all 

,C!jLai£Jl A_aJLt^a ^gifr ^-a3j 

JiU\ {JL^ A_baAl LT^ ffi j ^LLa CAjAsLjjj 

s£ jls i a cA9jj ^Jc. Cy c_u£jjdjl dj] • aJujII d>* LaILiIIj 

CjjAa. JLaaaJ J^u tlgjjA^. Ajljll £fi U£ (j -0 '^ Xja 

^JC- ^iafc^ AjlLi d'^*’"’ 1 dA • ^LiljJa CjIaIIj duj£j Ajtioll oAA 

djjj <^5^ ^Lujj ^j-^-iA ii c_dj| 4 Cy 

^ iAaAi-sail Aaiiu ^..i^n d>^j t Ajjujllalljj . JAa-a JuAxj 

tAia^J dj^ Ui^ L-bo in \jj\ (jp*. 


|,v, 



Cj J e_fljjaJl jl .^j'n>H ^^ic- jilaal ajA (J^asu (jjilailj 

<>- V^ u& {Z j*j 4£3 ja <_$1 lS*-^ ^3 DNA -11 L$y^ S^j^jaII 
4*1 i^mj .(J-uIjojVI )L ^jj!jiJl Jn» dall <Lla jjo CjIjxuij <JAaj 
ajA jl jlaj V! Leila L_ia-J Uil V] . < j5 -datj < )ll jjJALclII jxi tgjl 

-}*jl iJj .AjK AjJaLuc.1 DNA -11 ul»n jl ^jJ-JaL^l *LpljJA*-ll 
jj£jj jl -jljll CjXulaull (J£, j-a 1.1^. ^Lnxia l<ja> O^lj • dll j jC< jj£j La 

tAa^jljjnll cLajkll djlj djlija-ll aw^U AiitUll DNA -11 tX>^ cs^ 
Jjljll AjAxjVI CJJj^sJl CjvLaL^ J£ j-a 1.1 a. aI-UjJh jl La£ LaLaj 
<J-aaJl jixu (_£^11 AY^aII AjtojH ^jjj 5ju 44jrjaJ kx J ^1 CjLoK jl 
jj3jfLiJ dljJ ^)jjaLi3j^ll liLiaS .^Jelll ajA djLal£ Ig \c- ^>jxj <, 5-^1 Q-V^ll 

idiljjilll ^aA& ^ ji*-* Ujjjj a!±>1 S^s v > n Derek Bickerton 

^1 l-ijjjj Amu (jl JjU.» »ijij^k <J£juU JIaj Sa^Ij aIa^. jl jl 
VL Y AA * * ^Vhdl jl Ij^laj dlVvAj . djLaK _jAc. j A jj£jJ <Lplc- 4-LoJk 
[^LaaVl] IjA jx JjVl A 11 4_ll_2k ^3 j£lj . dll jj ^lilll -laJjJallj Ajj^Ja 
jl La jAj . ua lg_l A % ia>»*a A,y,Sxu ^j\j ( ^Illl ^A JaSS aA^lj Aij^la 
c_su£» ’. ^BjoaII (Jl^juill jjj^jj cJLoij «. Ij^jel 1 Lh'v <sj^la V1Y A V ^ ^ 

dAi^^ll ALlujjII jSLlj . (JJjAa 4^1 jl L_j 1 U^lieJ jaJ 4 Leila YILa US^C- 
jA Aij-<aj 41,3 a?-!! pliil <iu-aj 4^jjianll jl-^ jl 4 U 1 AI jj^j jl dllj A3 jxa1 

IaJiJIC. ^JUl Allalijl jjJall J£ U£jjLqjj1 y -d ClujeJ Jj^uillj Jjibull 
<^_i2wj«ail <3J^Ial! ji^Jj djLol£ jjjoC- jx Ai-o2w jj^£jl Ajj^la T*\ Y A V ^ ^ 
^ V 4( - jAaJJ CS^” C3^ 1 jl Aj V jll a La jl Iaj j)^>lj . Ja^3 
lAJ^& djj AllaLk LI ,^ar fndnn AjlI (J£ AL^ajlli 4L_ljui2kJ3 Jllall IjA 




Ajdakll da^v-L) VI Idle- dJJ^awjdl diljill He. ( jc. 

J > An A qjA dljl£ (jjj) (jUdYl dc. Ajjiill ajdill ^Jj-salj A dl <UaAa11 

! ^y-jdajdl Ijl^j 

^}-idj jdl ^ll*-Sl A dx Aid! ^lljVl (j£- AjaJjudJ o^B -idtj 

^ic. (JdL'jjJ A-I^Ijoj ASLilaj tilldd ^^ll MjjjJt^Jl dAiujjjJl J*-^ (jl JJ 

AlaijlLaii DNA -11 ^tilLlj .^gdld *\ * * ^jC- <J£j V Us 

QjfLjjuj Lo 1AldA a!1 C_l)\ juaiudll J&dl ^yo ^Sjuj ^' ) * tg_x«* 

4^J (j-°J .^}*j-s3l11 AjAIiLs AjjuU <JSLaJ Ig \n AjabjljJJ dsJ£ aJ 

(jl LaJj . JLdll -jjij Uu <a\l d£L*L -fill JdJ 

-id^all djV»jaAdj (J£ jpj tlfrlixj (Jdafij V (cj.)> »>^V1 

j)l ASUidJl dJA (j-«dauj . dV 1 »ft r\ 1 (_£^LuoJJ (JjJall AjjLudo 

jA AaaikjIjJJ Axu 3 J-l^a (Jjailxdl d i*N t i ^jjjdc- (Jjk-sal (JLaA.1 

• j^S ^ ^ Ajliil <-. Qj« »>s (JLsA.1 


Adjjdl AjjujLuiaJl jys AaIIo A^J (jc- ^ diljjjjjall <jj .dj^l! iililjj 
SLiaJI ^^ic- jjl£ (jjjj^)j ^ -idj ^jA^-k (JlAdusl 

C-LlA^l ^lc- j)tj <Jjj£ll j}£-<sJ (j*aj .AjJjld L_l3ljC. qC> ^)diJ <jl 
liliuo dldlj ^111 Ajudij jjjB-lll JsLidall ^Uaj jjfr l Qj Ajldil 

. <jj£il dcj ^Li^iall 


^Lalc. Ujjjjj LiIjr-9 ^)idi DNA -11 ^jl IjA Aj^A^JI A W^llj 

Cr^dll jAj 4{jjjj^ill dlli ^jidal a! ^aj^-ll <oll Aiitlill (i_Lukdj 

^Ijdc- dlld jAj . lUojjljd U>» j> Jail _JJ& 4^-aij (d£^l 4 1» ^kj (_^^11 



<j5Laj <Ja» ILa ^ 11 jjjata Jja” s-^t5 .4-LJalj^l Cy* 

tQ^jllll 4_iujj 4ull Aj>u^ 4_iLa& /)>i SJ-\rv^aIl A-ui^joixli £rlLjj Q*t.W\ (jl 
?Ai^]Lall IxajSLllj f.ljj ; ia]l 4 _a^j lll.-t \ ^jojLojV^ ^LuCkJtSi 


j q \ ^-jlalxAU 4i ^jjlaII Ajcuiall (jjjljS (J-a (j-® 

s? 

CljUj^aJl ij\ (j^aliujatj Ujj» :LLjI£ ^JajA ^gk i,..u5uj "«. <iUL 
.^ ■Wil lj <jj|jj,i*]l I^jl ^gk (jjlb-alk lillLaJ UA^ljAJ <aJL-aJ! 

(JbuaJ <£ij ‘JjVl 4_U-aLiJI A_ilalijc-i A-iLat .Ja^Lall 


« 


. V Ajjliiii l fl iaflalj 


« j'n^\ l 3*7~ j c^IJL (J£ (j)\ ^JjLH 4«1 a^IJ I^joiAAa 4_i1Li11 4jjIac< Lai 

iAAj «.<9 A^Ij Vj -LSjjaa]! (jjijijallj (j^AJ V$ t^jVuaxi [)ja!\ 

jjlaill (jl l>^» ^j 

AjjI^ ^ t^ gjculal l UjLkHjLMj 

^«.Ja.!j ^UaJ ^gk AiJlaJill <LiU AjSkjljjuIl 4j4)kjll SjJialij (cLLajixAll 
k 4 uJ->a\l * L jjlkifl ^ \c* bj Jll.t.^i a (jlLaJ ^LLSill I^A 

1^j 3 LaJ^ (jl^ IjI AjxJjJall dlLiLaxli lLuIS ILj La | ^A 

^LII <jqj3 jl£ li] La jl iiliL ^uajj (U \)n ls jjjjIa1I 

.Sj^all g>^J ^JLaJj V IgLl jA 4-1 4_aC.1a1I q\ AHajfc, (JjLiJ 

A]\k La (_pa3\jj ^^xk\^ <jl j^jl) toLi^Jl (Jj-oI uiWTi (j! LaJj 

^j| ^9 ^aaJ jj aLa 11 3j^Lila <_ja L_sLja! LaAlc- ojJ 

4]ajjlj ^ 1 g£.jj ^jl£ \j|J SUaJl (j_?^ LaJoC VJ cJ^*- 5 (j^ 

ir «. J-yaSn dLuu A^Lfl jAui j oi V .SL-al 



jl£ La£ Lmi AiA*-sall C_£L^J <Jj.llii La j^J 

(.bjjjjJs&j jSb j) Ail ^\jli i, n>u « Sherlock Holmes “j^SjA 

j£ij jl 1 -nlc. ji] caLiaJI cLuil ^jlauJaluij V tj.i'i*/Tr >a ji jjjJ^iia s-Ijjoi 


i—L^*v^\l A^lbll AulLaJ^VI £»LAj • <-—lib 


i A iU-a*\-vl 

. AjjLoij1*_a]I 


jc- ib.Wn V Lul oJsli-a (Jjlijjui liA j) V] 

(_Jjoi£-Sl jC- ^ic. ^p' (_JUsk I^\ Ailj Ajjutil^J A i.s-k°\ 

aJ]» j>a *l£i» ^jjLaiVi jilau La £jp&j jl 

jxjj-All jV iA^Jl ^Ic. >^jP jl iJ V A, a gill jl fpjj «- CjI^^aII 

.IajjuiSI jl «jJaLujj V» ‘cij^y cb^ V^j-u^ jj^L ji j£-aj (jjiaJb 

4-aj^i La ^hn^ll (Ji^J V (jiaj 4 *-Ail (JjSl C 5 ^"^J «♦ 4 * ' u<c> j-a jA *&l jij 
«lg * 1 Ld ^ill jA jl 1 xJajl <^all cJj ^3 jl La 3 . ti^)^ 45 ^ 

Aji] La (J£ jjfb jl A.jfla^ jjc- S_)^3 ^i^l *A11 aj V jAj 

ji JmVViA ^£j)La]t La£a .S^Jj-a (JjV ^ (^1 jj^ A gLiAi a 4j'ij aVi Ajg j n‘*n 

^c-ajoij V Ajb£ jV aJjjjuiaII ^A dijlSi AjxjjJall Cj1j\a» 11 jl <Jj£j 

U£ HU3 Jjiaj» aJj^juU ^.g'i’i jl A -srnllj . (JjJj 

J) ^.l^VI j] ji ^^3 Ail Jj «.Ciljaill aJ)» J] ^nj jl jLftj 
V La blit J \J^\ ^ipaVl jV aJ]» j-o «djl^jiil jj^» 

. 4 -J CjbliljVl A_ia ^1 j 

(Jj^al ^3 $ ^ wl A a\L»l |^jjL2kJ iA L»Vl\l fijlA ^ajjVi V 

Robret Laughlin *' j^V Cjjjjj” Jjjj S)jL^ j^L^JI cSltaJ! 

(JjliS jAj^ A 'iSaa aUaJl <, 5 ^^ dJlLaJI ^ic- AjI^jI (^Ll! 



AjllskJ! Ai^x-all qa uj» *(c5^^^ ^Lajuallll 

^oju ^2k,jl^A^\ ^aAi •Ga^ljjJjl lil3j*a iJp-aJ 

L 9 >la]| oJA Jc. ( 3 ^=^ UlJ . j\ nOU JjIS jjc-j dAj&ljJ <1 (j*A 

UaUu AjJa>a]i jsVi ^cjjj I^jV CjL^laill diijLja^a SJjAjuulI! A-jiIal<al) 

* t * y f t 

jjU^U i^iiLaa .6^m*jjj (j) (^y± c_flSjj tgjl (j;\ 4 Ajiyj-N 11 CjU^IsuII 

^jiL l^i^a (A^ulaC- Aj^la- 1 OiiJ^ ^Jt-ulall L_liiajVlj 

<3kj! A-liaxjl3 (j>i*Jl <uCj£iuiJ .iLja^a JIJ-^ 

l^oaix*a ^ wdj£JiLa ^uljj is^“ 4« n«-»\t $.UjJaVj <^p^all ^ju^jlII 

.Aliali. ^)jn»"i (jl L>^d ^ jjj3 LsAi **—3°^^ C5^ 

> 

IljlA 3*i (^111 jA j_^aa]lj 4<ll^]| 4_jifrli (jjjljS (_£^li 

LjajI jjW\\lj (J^ju b.\ix AI AjjjJajall c^li>l&lijj 

^jWnrij V A-iilala lA!A LS^~ l£>^A ^-al|j H^A (J*- 3 c£^ 

' A - L .iXuJl jA ^jjaolij 4 lg_jAljL-iaJ <ji jJjJJ-a£ 

<UI» jj^iu ^-a£>ia cilA^ 4-a^j lA A^^aj 

. Igia^a ^ <jj£j «iS 4 ^jl jAjj ?«dilj'^q^ 

iS & ,4"-v^]| djLijJalj^SI ^llsu ^>^5 

CjL^suli C5'^] lA ^AA 3 ijjj*^lLjA (jj A"\~\ (JllLijJalj^il 

<JjJ3J ^AjU* ^ djLajlxA ^ ..^A' 

(jjj ^ Vj ^Aosi AovLi l^ajjaA i ^ SJjI) l£^ u] 

S^j^jJallj Iji^jJJ ^a£j ijJaC- il^lauL-a Cjliiy dlLuS 

ljUjJ IjJi£\jj ^ji \^>ajl (jA1 ujIjj] 4_1jIa-a (jc- 

u^au (J >■. j) LaS 4<Jj|3^ jaOjLkjiiil ^0 (J^allj La^ 4 1 ^ 1^a% 



. Al^ A) dljjJaU^I L-lAAs 


^jSLi V A^>la3 dlljjj (j£ (jj^jJal^l ^ L$\ 

V$ t ^ ^ ( ^\ <JAj ^ Ij33 jjj ,jl SjjjdAlj ( ^j*J V IAa 4A-i3l£ CjLojix-a 
CjjjI Aj! ^»Cj Ajdj olaAV^ ^ JJjuAI AL-aljA ^^Ac. ldj| L 5 ^*^ 

I^ajSj ^jl AiL-iaVU (j-° V Aj jjjjjiJ ^3 ^$jSAj cALaS 

^Ac- ^jjjj V IAa CjUjV A -t^Uj AAjL^aj 

^3 Alldil ^rlAaj (_^Ali jj£aAI AaxiJnllj jA IAa (jl ^^li!ic.|j . Aa3l£ 

l **A 3 ^al . a c> j 1 -^ j)^ aALoiaILi u Laj3 4 AjjIjA^^ ^_jl*Ai 

(Jj t .}^ja j^a'A l 1^3 .Ajiu3.} Aa]£ C-LulA IgjSJj .AiL^jj ^tiaJ Ujj 

.AjjIjAjAH ^jlxll ^ (JsVl ^gAc. tAj A-Ap UaIiw a (jj 

perpetual AjAjVI A^>^Ai dY^ qc. j-aLawAI ^Aj ^jAsAL jpA tAj 

jj Va^ ^iL dVtsua l_GSj ^Ic* JS*3 .motion machines 

o jaJjula A^)^ ^3 {_}Jag■• x dipt ^IjA^U AjAj^ I A^jaAl ^}xx lpd£l 
c-IaLAI ^jl V] ^.A^liAi (j-a AjsLjaj d!^ -v'U QjJ l^Li-Au 
- w 1 1 A^,Lq dsVls-al^ a Aa V AjjI^aAI I^jaIjjjAI dLixxljujlj 

0^. gJ jAiAll (jj.^^uha jjcj 1j^ 3 ^pS/ V *k*A Ajjb^y V 

conservation of asUAI A=A^ Q>j^ 3A.A ^jjA jV A^j 

AlpALuba AjAjV I a£^sAI CjiV^ Aj» S^Ua <^*^5 j^j • energy 

AjJJljV^ A^pJI di^M A>° ^ lj)>.^vv3 AJL^)*^ C'^lxAlil t ( ^lLALij 

aSIAAIj A)^ ^ Ag *AI ^lAaA (j^aaw3 (J£ ljaAjj£iV iA^jcjAli 

dujl ^Al! jA |AjA! A>aj •lI aj A^ J-ald ^^Aa. ^^a^jLk jdax A>* 
^A ^ Iaj 3 A_j^A^aAI a Ua^ll aAAj .A-dVi A^aAI dVV ^ Ajl 


X 


XVV 



(ja Aj] (Jj . JA$\ 11a ^ l 5^»% V .UouiSlla ij^ju 

A£pJl <jc. Ci=lj]1 j-ojjojJj A-N^ll oIa ajdl l£^^ 1 L-il^puVl 

.AjjuVl 

VI ?Ajj|^ll CbLajlaodl (JjL-al AlLoi^a ^Jc. Ajjoij JjlaiAll (3f^ V H Lala 
jJjujSj ^o.lul (jt\ diVjla-fi (jA ^aJ La (JS 'A^.ljj ^^jII CjIj.W’iII <J!Laj 
IjjsUa (Jl^l L}3l£ I-IIajj AjjL^II CLiLo^Lj-aII ( Jj^V ^jtjjia 

A-UjoJ djLaj4*-<a]l L>a*v 1 ^j_jjla A li txu^ l ^ ^ ill Ajj£^]1 

jJj^aV AjJa A-laIp Alii lb li dlaall IIAj ?AS lL>\ 1 

<^£1 jd-sa-a <j*a AbLajlt-a ^^Ic, (JaLIj ^ *Lf^ 

(J* jx&J jj£ 1 ^ LiA ^jaJ ^gjll LL^aaJl jl 

L_jlija)Vl (j-a lj«l2Lj IbV tllllj .AjAjVl A£j^J 1 di^M AaLdall ciljj 
QjJ eLrsJl (JjL-aV L_ilj ^jJjuiSj <j£-aj V AjIj Jllia&VU L S i£j La A_ud*Jl 
^gic> IbaLaJAl i.,,,U/>nu Ijdc. 4AjjLa^lx-a dL^ldjLa 1 V^ l uhn ^3 i ^ji 

AojJaall *1 a (jl JaalAj ,jl C ? Aau (j£lj . dsLaj]*-*]! <ii]j jduaa l a l ^n< l 
^I^JOJJ * LuIaII l<ag jjj (J.waaJl Ajj*j-a tllLaJ Aifljjui-a AlLuL-a V1 

l lAj V ^)-al l*lg£ 4 Vlj'dun^a ^l 1 ^<a,a LlJul dlLa^I*-!!! ^ V^ AjWi (jl^l 

AjjjjjJs A-iajliJl d)Lajix-all dL/ldJLa dbl£ llj La aILuia! Aafljaba aL-oj 
^ lj£l Ah_jia aIuiLi LiLaO^lj ^lj^aII LbAO jJ 4(Jl^ ^1 <^1*3 .V ^*1 

Jjl (ja AxjJ£ dip* TLJj-ail (^al Aajj fjbtml! CAjxSla 

tV 4 Y 4 ^ 1 ^j~vj^a CbUx^all 

C5 1& c^Iajj 11 a jl L)j 3 gVntMUrt lb! ^£^-a ... 4 ) 4 IV 4^V 4 ^ 

(jlll ^ 1^131 Aatjuia (jc. S^a ^Jl Lbbl ^j£j j] ^£L J^lJu 


YVA 


1 



tDNA -11 L llui 1 JLliaU^I ^jj InMj . V - if TJ-lll i^A ^3 

I^j jjJal lj A3 Aj-a] 1 ^Ijj Ajl ^ u "J ^ x ' UJJ* J. c-IaLlSI ^jl dj-^l 

^liP-Agi &taqk^I ds> 

ja-SAJ CAa^aa!! q\ ^g-olc- iS^ L>* •C$\ 

j jg£j i ^yi (j^ (j) y^tiLuuaAii ij^uii 

<iiljj tSUaJl ^jjJ^jaj (j-aaij Uu3 dliij C)* ^ 

.ajajVI a£^>ji ait ^jLaj ajjIajI*a tjC’ n di^yi ^ 

Ail y jliiua l i^ytsjjx J <jl IaAAa Juu ^ Ajl Ljajl Ji^Lj ,jl c_jl^jj 

^Jl^jl Ij^A-sac ^gi Aji Iblj jh 3 .AiaJl cjUjI£JI S^IAVI «^c- aJ^I 
tJaijoiJ i ^jj^aJI f Vi'^ V 1 fiJuLgoll ^A aI^I Ail Cli2vJj-tfal 

CjVI JfcilU i jA <illj J] Loj tlAAillj JalfjAj c lLAIjjjjaII J jAj 

l^jj^S ^jloui ^ylc. (jllj 4 l1jVI c> jfri ^ Aijia. •SAlP' 
. ^Aaa£j AaJlxA^ CjV*I Igii ^^all ^jaS sCAajIaaII A_aJt*A ^C* 

fi * % 

L-^ junt l ^ SAj^C- Jl£oib 1 ja\& dliiLujl A.'vilj AjLila ^k (J aj x J Ia j&j 
(_ ]i\-v*ill l^CrLk-iail ^j£aj Ajafcyjjjll dA/Vl djl (^^-A Aa^-fiJl a^Aj .a^fi^Vl 
(JjI^jII jA l^Aj .Llajj-ai ^jIajIaaII (J jlViH j IajaC- 

^ \^ c.j\ Ajjj^JI CjVVI dijl£ !3j Ia Ji\ ^y] ^^ 

^k Leonard Brillouin *L)^” CjUjIxa Ailjj C5 lc. o;jla 

(jjij 3 .Ajta.y^ (j-ft l 3 ^ 1 j AjjJij ^jc- ^g. 5vj > ajIj£ 

/jA Idsh. Aaj 3 Aidaj ^Jjj lgj£Jj taJu^ CjIa^xa V AJ^I» (j] 



n <<.<9jjx-all CjLoj1*_xJI ^ (J ysji 


jljl-la JJJJ jAj 4$.LaI*JI ^aJaC.1 qa ^Ij L_n£ till C. Juuj 

CjliLoC. qa AjL&C- (j*a La» S^la. LS^ 3^^“^ 

4 jJ j^na^l lj A^ajia A )U c> jl AJaa-All (JiaJI Jl*i! qa ^l*i CijlSI s- I jja 

I fri a i-LLj ^gllll Ja's II jl UjLa^Lt-a ^jj£j 1 ^ ^ 

la Q>jl3 O- 0 V Ail AJaa^Lall £>1 a ^nLail 39 j W «.^^la-aJI 11 a 

4qjjI£11 13a Aljla_a ^ ^)lj!.la jl V] . Ola^l*-*]! l-»Q^] 

dlLo^I*«a L Ajiiiaia A iLaC- ^ tc- ^jjxU» AjI^} 9 e^C- jj 1 '.a^^ 

^ .O .L^a3J U Uj^aljj Vila AiSLlj «.£jj (_$l L>° LS^ 

<• ijuj^ ji jjUau» UaLutJJ ^gA Ojjg *ri\t Ajun.Vig \\ ^j-j^ulSj Cjljjlaj ^jl jLii 
Aiioj^la]! <jl C-aLjaij «. diUjJa^allj (j^ljall ^ ^L-a! AL&jJala CjLajLua ^jc 
<^|pj 1-JjAj-a Ij^aJjj QjfLiJ J*-aC- Jllo <J!ja.Yl {J^ ^gi AiialiAlij 
S^ja^j-a i»liLajla_a A^l^a ^jJajJ <jl Jal n*i > hV 1 AjlaC. Al*ij Lo (j£ (jl 
.[_g!iiUsaVl ^g-l& djLajiaoa I (3^^ V lg-^j 4^L^al 

tj^aj ^Julal CjIjjI-u : jzJi LS lc, Ha <jc. jjuaull U^-Si 

Ij^Ij (j^ A ^>J la jAj i (JlllijJa^Sj (jjjljfi qa AstjJaj 

AJa^ia ^lli ^^jJalj^ll JljikVI (jc- lIiIIIII ^gi alUajC- ^lll 

^gi ^jJOjJalj^li ^aJaC-l 4 Ajjiaj 

jAajj AiaJI CjUSISSI (jl AflJXJ IjJs»jI 3 A Ail ^ ^ >»j l (j^l 

j^-laj ^j) Ju V A^Jl ^Lud2wVl ^3U» jj JtS ^3j .UjUjLcaII Jaii. 

.[l^irj£j (jjjljsll ^9 [^LaiakVl olA IgJua Aio. a II] a^Lall ^3 

4 Ail! ^ Ciil£ ^jj i^j-alk Aa.jJ t^Lja&VI ^^l ^Ij-^jj 



Ax-lu-a Lai -lja*l]l *L=kjJ (jjaij i _ 5 -iC' (jj^J <jl JU V 

(ji S&x .j “JjjA.” i^C-1 4ja^» (c-uliil jdAjJgjj “J 

L^)*-<aC. jt£sl ^ ^3 ^gA ^la^Vi ^alc- ^gi AolVi 

4j>kj ^jc. qjLtC <j;jj La£ tAlLik (j^A^ JcJ UJ^H ‘A-lLiJI £>JA 

(jjjijS ci*-^ A-iakjljjaJl jjj^aaii jloijVi (jjj£j (jl lA^U-a AjjJqLj 
^ gjijjoJtli ^jjjpli (j-o i^*Aj i^A^jLuLa Ajt-iila Clsii (jj^J (jjjljli ji) 

^■IuaSl i (JiLa LaLaj Cljj^Jl (JxTW a ^JC- £^gjui ^gA <Ja^Jlj <LiIjYi dLlLuxuaJil 

' A «.AijU^ali ^JxAJ Ajljj^-a ^gij C_flLLiii 

^gjJaL^ (jlA^J Jg l^J> *i La LajJ <jl £3 jJ cJ^J^ <J' ^ L . e^g-uilij 

^j-slLxaI! A-ia^ljAAll <i£juLali ^m\ 7% ^k ^LolLuj CljLjJaL^i ,jl (^I stills ^Ifr 
jV .AAilaili Ajj -s mi l ^ £-jj ( _glc. ^jJsajj La jAj . CiLajla^ali <_L-aL 
e^A ^ Llirjjiaj qa lillj LLl Lai ^gJjY 1 qj]jjudli Jjllai L>° jA A»judij cJ*L>^ 

4 Gregory Chaitin “(JJjLIoj (jjy* j^.” C5 J^aL - )li -^j . l^aj aKLi^H 

^Uaijj^a ^jfil £uljj d)l3 J] tAj>«L)jij^li CljLajLcali Aj^laj ^hVu>ib 

cl^Lajiat-a ^IjJ dlLi-ajjl^iJl dijl£ I3j La AlLai-aJ Jj Aj^laij 

.aliaJi iJx-aL (J^alkj JlllLj 

LuLa^ix-a aJij.W >o ujLiAjjjl^iJi <jl duliill qa Ajl Alla^LLa c-l^j La (Jj!j 
Ajl A-a^-ali AlLacJ ^gi (jjjLwoJ ^£1 ^a3 .ajLaul IfrufLaJ LuS 

P# 35 ^ $ 

^c^aLj^il! ^j>a ^flC-i (3>a i^.Wx> LLudLujj <jl dlilj ^jl V 

n .*A*ly] 

L-aVji — LLLaS .^>^.i cHlUci^ ^j-ajJaJJ ^sjILi La (jl V] 

6^1^ (J^ ^ 6d3jy^ Bemd-Olaf Kuppers 



daLa^la^a ^a^J ^^1 Cjl>LjAuu 1 1 < _ 5 i» ! jJaili <baV 4, -> . i ij ALa 
V 4jl -^gixAJ t J|£^n V J2kj £Jjd»jJ djLaji*«a]i (JJ^J 


^Jut-a dab da>LuiLujJ ,a]jJ daLi-ajjlj^. (_^l V t|»J (j-aj . Ig-Iaida (j£-aj 

^jdaj Y '«.Iaa1j 3 ^gUll dAvLuiLdll ^)j^a3l djLa>ij)^)l^ibi cilia dlab La 
(J-aC. q )} l^laj t4_ial£ 4_bl ^glc. ^jL V ^tULail Lt-da I^A jl Jj jj£j£ 
4_IL^ Ail dsLjj (JjVunj <jl (jjju 4dalia ^3Jil 4_luij jiablj 
.JjuoLall ^IjJ jl Jj-aa^l 4_^ajjljiJ] j£-aj V c4_i>jjl^kj <J*> >lun 


4-idalaj 4_uSkjJ ij&J ^-Ic. jlaLujJ 

Alan <l 0l^jJ jll” £-o^>UI ^gdalj^ll ^ajail ^gic. UUj >a 

o.Wull A^la-all ^ Bletchley Park ^I^V ’ L5^ Turing 

<jid” tda (jjj^ill o^l) cs^ u^ Adlflll 4 -iaIUJI c-a^ail jUI 
^3 j jl “ jiaLld” J-a& j^> Ajtijlall 4:>jVillj .aj jg > *\ l Enigma code “\* > n ] 
l^jXzkda j-a loj^. Jad V da Lajlx-a ^1 Juljj IgoLaJ V ^djjJ 4_ia£U jl 
.Aaljaxdl j* ld)-a ij^all o^A {^C, ^gijJaJ jlj 14_ajLaji*-all Ig a u j j\ 


^dajjj ~ jjdjdj Aj > s-tjh jl ^ <_uaAI jdL: ?cilb Aa-aAl La j£lj 
i^^jJaLall j*) dul£ Gt 4ajoiLi. obi ^1 jL ^ > >»fi Church-Turing Thesis 
^ gi& j AdSLaJ l^jl£l^a j^aj ^^JjijjuLall jl c^daLdl jl 

C5^j 1)^ j| j£*aj ^ciajjJ dalia^Lal l^-ilc- 4aaaj 4 ^)jjLujV^ 

obi qa La 4 jI <illi ^gic. 4djlall ^utlill <_£.l^) jj& ^Sj .^^-aBjll ^JUJI 

1 i jl l^jLLkAxi £ja l<^2k daLa^Lt>a ^1 AiSjJ ^gic« S_pb 4-jjj^a. 

. <dLajljtx5l 



non- jjc- jjjlL JlSj a*j <^1 ^2j 

^gic. J^aj 4j« nlall lLiUIaxJI ,jl ^ix-aj 4aUa]l JairJi deterministic 
l^j] vj SJ.Yn.* dlLo^lxA AuidiJ (Jib (j\ ABAj^ a ll 


. ^ a \\j jLaJl ^ti^J Ji) <^Lua 1I JL^oll I^A jjSLlj 

<a1*Sa 1! jl£iV^ o^A jLbi.1 qa 1 n^<aj £-Ja^a Ulx^aj ^j$\ Lbl V] 
Li»aV' CbLa_jix-ail ulbl£ <jj AjV tiilljj .&Lp*JI ^£l^j l Zi\jS^{j 


^c,Jj StiaJl (JjcoV e\£l^-a (_g\ <jl LfDaba ^SjOJ <jl Li&aJ i La (JlSLub 
l_j^j Igjl V AH^-j Ajxjfla diULaxJ 4_bLa-a CbLa^ix-a (_s^ c ' (Jjj-saaJI 


j"\y\ <ji l V&*\ (jj d>*J .Ajc-Ju La (J£ d)^a CbLajix-<ul <illj 

djlj Jj&j Lji^la <1jjLa p- Lb 1W t> j aa (Jafy i J*. q j£j 4 tiHi 

.aLlaJi oLubl <Lj)jjjJa CbLa^Ix<a]l dll>L^Ju 


djVjLa^ail ^jual d>° ®*^*b (j^ UVI Jjl V u j, ' i La 


Lb L$a . 4_i*_nla]l CbLiLaxJI AJajuij^J DNA -L AW <ftll Aibc-lll Luiba filfLt^-al 

! typing monkeys ajjill cs^i 




.■ajy”* ijj” UJpU# “cJi yj!” 


^ »jk~** »-jiJi li *j \Sl-V£-l Ol 

((. qJ *a\jb 4*^-yv*Jk tfjM ^C* UO' •Sjj** 


*bvO ji oLwsbbj ^JW Oj^^ j' 0>jA-io 

s- t- „ 

I03j ^Lum- > **Sjr? j' O' s _9- > 

Zijuall <u*Oj 0^ 0“° 


(,4J y^0y&^\ <LO I^JL*J \ 



jl lgAg-Sk^dl ^ic. Ajx-nJall jl jii£jJ ^jLuiljj ^>cjj 


jAj .^2kjl^ CllLajl*-G j-lt-aual ^L=kl^ !>L9 i Aj^jjjXlll dlLo^jLuaJl (Jj^l ^juiSj 


C, U*Cn 4.2fc..-vi lAjjia. £_ajj A^jLula ^^^aC-VI ^IcluJl” AjIj£> ^ ^.^Vuj>)J 
^ £ja ojjg will AjjJalla ^3 .Jb .dl” Jl 

1-u£j CliAi.li jl Li*-Jl SCjaII jl cJjSj J^o&b A^a> jj '<J^t9 • ^ ^ * Aius 
ClllclXajj t^Lja J*C- ^LaJ jl Jajjuij tAjjl^ll aIVI ,Jc- AjjIjjCiC. AjIj£ 


AiAj^alU tAjlJl J L-U^Jjoj tL uJ-aiJ V Jll AaUallj jjjll j-a ^gVn V 
jl jj a'^-v a\\ jx ^jju! UaJ.4C. . ^)Lol£ lj\j£ jl j.u.odC CjL^aB ^Jl^.1 

C jL 2 ^ Adl£]l dVVl jl V-J luaJ l^£ iLs JIS J “Jx*£a” jjj 

tAiJa Ajua3 ^^3 - a\1 jA 1CA (jj jSilj ^ ^ AV £ Aim V] JjljjmVI J 

t^jCajVl ^-ac- CLiJciij jc c^LaIj tA_j]l_aJl jj£Jl jac> di|^jCaj ^ ^ c.\jjj 
.^jJaUj A^jLUI AjIc- ^cjll jl GL^ 1 jl cJ^- 1 -^! j-a 


J Gian-Carlo Rota “Ijjj J)l£ oW' JJ^ CLiladalJI cSj 

j-o Cjall j£dj ji> :(aHj1j£ C5 ^jj jl J^a Jjj) ^jVIaj^VI jc- ujUS 


<_£Cll ^JJjiall j-ajlli tAdlj jjb S^.lj bj iu ^dliall AaJ Jc- Jill 
liij t jjll ^aC- jl Ajliil (JjJa CllLdlA Ajj^^jola Ajlj£i A^lH^J 

AjLoO AiLja Igjl jial ")ij . ..Aj AjULa ^^jui V jCjli 4c.Lai*Jl CjI^jCaH 


«.CjLi^)juia]1 Aj\j£J 


Russell l}^J .^a^l£Jl IjiA UJjbA^ 1 jl t_lXA-sall j^ ^j^ilj 

^Ic. T V ** jl aJILo ^3 c_ Uri'sj Grigg 

S^j CjUl Jk j jj Ajl “Could Monkeys Type the 23 rd Psalm?” r «^ jjj;Ua£11 



< < “the” A Aj !j£J L ** ^ jll JajoijlxS t AxjIj (j£L bji^juac* SlaJj 

jydjyAj (jjjjuixjlj dlllxll jjx_)x]l (JjlaJ ^-<aj ^ . ^ - J (_^ t=k J -Ac-l** T£,VX 

JsxwjjIxII ^3 ^IH^Jjuj ^AaLaixj Aji *\ * V* <jx QjSjj j j > ^~>° i 

Ajouiaj AajjI ^jjj ^)x*J AxlLaJl .Alx 

A.1 *,xa.I I ftjlA ^jl Ji£jx l 1^ 3 j j . djj^iui M * <—j lx jJ a l 

tan ha ^ w,a jAj 4 La dllix-a» ^g_9 Ip.viax aJLuoa XT j_^x}x 

£ «.lA^a>j AjjI^juoxII AiAjwallj $1^ 33 UJ^ L^ ci ^^J ^ Ajj 


l jj 3 ^j a t ,^aJJ alSlaoa AalxC. dl-Aj X * * T J^aj ^ Alx 

4_ilx*Jl djljlj 33 j .AjjIj S^lj j££ dua. c jjjnx*sN ^^ic- Luijdc. 

V dtallxl yLJbj t^U AjtJaj j£ fSjll i-ic-Uali duau Jj3 Ajxj 

^jLiua^juj Axa^joix ^jx Gltnx fcfi^a. X £ uJl^ Jauaixll ^3^iij * < -u^a ti 
JaL jii jxc.) Aj-^ Alai *' ) * ^Ija. ^3 daljl c£>^” 

°. (Alai " > * i> 


a { ynj ^da*_x dljlax^JI sib diiSl aJj^L ^dxj 

«■ U»\t l L 1 1 nflH ^lt**< 1 ^ X L >>-v aM A_uljjuil*Jl CjUlxxil (jl i 

l Jjaaail ^< ^SlI i *> jj.^ ^oolUxJj . aiH»xll iLx^1 h-x11j A l x;\ x l l 


^U^Vl fjA \jjijixc. ^joj^^xj^ll AjIUu^V Isaac Asimov 

AjllxVl (j-a (JjoivLai ^LJjl ^jx (jj^y n ^ JU ^V) 

AxrvJI djlxjlSilj ^glixl jxxai ^ i J Aluilm cJ^J • AaAxI! 

ajiA c_L3J^ll Aj^xxll (J^lalij .AlnxS/1 ^jJa t x 'NV I ^jx \ ^\ A x Ic^jj X * 


tAlj^la m X * JoxaJ Alla. ) £ *Ti ALxLx ^ 

. (lijJjJJ V ‘ ^ * ciL^ f* 11 V AK Q^i^) . n A * Jl 


|t« 



• £_£jIUI (jl ^jlj 

<j| QIC, 4lLaj Vj ^gic. V jj uxu^l i ^jJaj ^_Ja)j ^al <jj» 

(jt Jajjjjjj ^!)l3 .^r ^ n ^jl V 4<9 .jj>^ 3 4j^)Iaj LLa ^Lnjjjl^ll dijl£ j\ 

dj^jia^uA *i£j^ jl lliC- (jl ly.u.nV*) *\j)ja jl dldbLj ^Ilc- 
<jjl^jua*Jl AiA^all a\ Ajudij .i/iM (jVi ll3j 

V «. AjjjLiajiil 


Ij-ijLij Aj£iall cUi^ <^)3 Cy* ci^ c3^Hi 

CdjSs qa <s&ja “ jl£jj” £>o Chandra Wickramasinghe 

qa$ £jjJa^a <lnll q\£ Lo£-a» a!\ AjjI jjuiaJt dLLaail 

^ajuaJ a-L^l (JaLa^aj . LLljjaiC. did aLaJl ^jj£j (jl i J^L 
4 JJJjuaSoi ^jLaC.1 ^tijj (j- 0 (j!LeLU ^1 <Jjl£J! dlYVI ^^Ic- 4jjljdx.ll 
6^)i]| <j-a Jl^c-Su V 4i£ jji^dl (jl ^LaC- 4 ILud 

L&ji (j-a (j ^lVill <Lo_pUI ddLa^-all (J^LuJ IsuJa ^i£j Y$ t4jjl£Jl dYYlj 

^jj£jj ^1 JLua.U .4jaJI ajldl ^gic- jJVn Lo jAj .4jJalaJI dYjLa^all 
... c_idl t » 4^»Lal ^ij \ ^jLujj 4ja. jj& a jLa qa IjjIaIj aU^ll 
4^_ujLai! a-Luia. dkjJ ^ia . Igd-a^Li jjiaMI 4jjlajj (jjjjlj -jad La jAj 
aloaJ! dLld ^jSj ^1 jjj ‘ Jc- X$ 4-^J^ ILa Jc. V 

1 tA « • i^yajC’ <1 $l£j jrld ClJ^ J Lp) 4? ^ 4<dljdc 


^dkjiaallll dUa (Muii d^wdl da <ja 

4ad-oli SLiaJl CjIj j£-a (j\ ^taail ^jl jJjj 

ILa aLdu ^)jjud£j /j3] 1«aj t- .^juiLuoVI <iLudaJI duLo l^jl L»j 



ajj ~ )Zs\\\ sliij A a Jaj ^ji JiiSj.i JjIaj ?Jutoall 

tiliij Aijj^all <jC- £cjlill Jj-aYi .\x yluiJ .riixill (JA aJIc- 

£a (IgJtA JaL*2JI (j£aj >*"» *1)^1 (^] a*W1>U1 ^JjuoSU» £j^iIL 

AjIjlaJa ^LjJj “ Ja*W a*>U1 JiJ’ *- (jJjJl ^ cLplgi JaaJt jIxjjjujI 

(jjjixj UaJaii J3 (jj£j S.AaJj AjlasjJ liJuu^a IaK \jj\ jlikil ( ^lc- Alg.-uJl 

' '«.<±*ji 

Jlli <jl JjlaJj i JiiSjJi jj] JiaJI (3iunj ^jl <jj] JjLaiia 
A_i1a*JI ^JUxSLLi l^LlA ^d^ylc.) H f. ^tij] AJLaIsJ 

IjuJaj ^ajoailj tJiaJl Aa 3 ^Jj oj Li A ) * * * (j£alj .S^ii-ua CjIjLvs 
Ia^aa JjSj ■ ojia^. J£ ^3 (jjjlia. (_£^ja Jl^jJ V Un^iu 

jpJV I \\ ^ \e. g ,\> >»aU ^juulali i—il AV)V' Iaa i a Jal 9 

(Jjjlall jjaxll aJIaj^,1 La 3 .AliluiA djlaa* j£ ^A^aII jjC- 

(j£Jj • r ' * ^ * L>a ^ C£^ ^ ‘ * * Y ^ ^ VAaaII Jj 

/jj W|W 11 ^1 jjuqxJI £AaJi]l A-ill A*t-ri f^jA >>st\ Aal\ a*WV \ aAA 

.Aajl a-lc- (jA JaI^a jjc, JiaJl (jlxuJ JjuSJj’ 

Brian “ Jjjj d^jIa. ^Ic JjUJ J^>JJ 

aJjI^a Lilii ^ AjqVu AojJa^a ^J ^.Ii^iaIS AaaUu Josephson 

( jAalkj ^gjlc-Loiir J1!1 a 1 (jA <■ - n*N ^i» :aLa. Jl^nl tl Jli£jj” 

SLpJj JaoI <jA 1^11 Jj^aia <illjA jl£ 1J Uu A^aJI ^ja 
A lwafij J^ Jj^ i(jljoU^Ll ^aIujJj 

(jl .AiAx^alli i.**Ig ^*>J L>*J 

11a AiiLaiAll ^j^jJall ^jl Laj (_yaj3U aILoia]! 



\ \ l I (jl AAiiLaJl jjSLlj 4dJ_pja pc A \LIn ball ajjjjJall cIa u' V) 

1 \<. jjjjJall 11 a (Jla “L^J ^ - AlaJJ ^pll ^A AjjjJaill 


jjl Jjl^j jl JjAaaaII diV 1 a \-\^ 1 p^la (j-° £jjkll Ap^ll <Jj uall jjj 

^Ic-LaiH” ^gi “pjfSjl’ 4 \m jj Lq IppJ IIAj 4(jj_l£ S.}ljj alV^I Ajjj 

tAjflkj Aijb-a 4 _AaC {jc* (jjfli 1-0 Axjl StpJl (JjL^al <jl ^Cp p3 * .^gaC-Vl 

Lajj <jl j)kaj CjIjij ii uj^j J * V sLpJl u^ l£LW ^ Vj 

(jja 4 lala SA^lj S^Ja^, A-I^p ^ jl Af "- UJj>la» (ja V«iJ .A3...^ »*allj 

JjH^oall (Jal ^glc- j)Uj]pjajg 11 A_maVl pata^Vl djljjSa Jaik A jl a C 
(ja Ic-p C_ul£ A jla»ll jl “jiifsjl’ £C2p t^iju-allj £(_gpll ^1 cs^ 

^ 4_Lp AaiaC (j£ ^uLjj '^^ga^^pil (JjlkujVl jl AaaSlj^l ALpJl 
Aojujj AjLo*il Jjp A£pJl &1A (jl (jjjjj .AaltiJl 4_iLaxll 

d^jka]! ^pajolj .SjjjjJallj <3A*-aIl ja LLj>® l-Apxj jl ^ jj^Lill 

e-ijjaiaJl AjjI£J 1 o^jlll 4_njj ja l_jjj 3 Ajuu al£l*\ al pjjp^ll ^ W*u.m 
(jl (Jjkjj p_3 ^.©l^l^all alA ^glc« £.lu Ajaji^l^k lal 4 ^L-ukA 

4pj^^ ja olpla Aki^liuiall fi^Uxllj 4 La SjLc AjU£ l^-ia LUjilaa Jjpll 


ojUsJl filA Jjlaj “Methinks it is like a weasel” 4 ja£j 1] “diLU 

A_pipjVl 4 v w N 1 jl j j* j lijja. OIsLulaII puxj jpj^ lip. X A 

(Jkl ^.Ij l^ji Y A (jVl Ljj-llj .(a^.lj Ailuiaj lip. Y1 (ja (jj^4J 

4 ^J (jaj U .ujj£jj Jl^lj L.ixaa ^^gi (jalpJ a.^^Uaall (J jailuiiil l j)a Liji 
4 _l]lal^l Vjl . 4 i^luia]l SjU*-ll ^ Uj 2 k Aja L_Jjilaa (Jkfi 

4 I^jpliail Apji ^g-lc- ^Ijjaatil jAlllj Airmail S^lpjl ^C 4 JU jjl 
l^j aISS (^lll A jlaall^ ^Ijjaxil jailLj ajUx]! ^gi Up Jjl Jpaa^Jl 



(j j^J'- h (j^S^ (Jja^^H A-ilb'Wl JIaILij 4 y V (ja ) <Jjbu 

SjU*il AjlUil^li 4 ^ qaj . IjiSaj t\v x TV 

t> > J\j=, j 1 ,A YV j>-a ) ^a sa^Ij i^j£ 

(jjpjjj — (jjjihjg j)-a ^ (j* cJal 4 'J* >^ili ^AljiLa (Jinan'sI 1 >>>jl jAj 4 £ * ) * 
Ai^LoL*]! S^LaJl (jl cJj^ 44. fll“A a uJjLujL Sj^sll (jC. jjjalUj . (jjpjjj “ 
(jj-iijjj — (jjpJjJ ~ (jjjL^j g IjJo. 9 AJjjsca A \\xa AKVi <jc ajLc. 

.a]Isl3 AjIaC. ^Ijau^uLi A-lakill &JA ^^Ic. ij^-aao (jl Inlc- j 4(_£^l AJaAj 

Jlau AJ-nVill liilj i _ 5 Ac. ^i 4L_fl-l^Jl AjU-aj AalLu^.1 (j^l 

aJjU^II A^Ul tillj <*_jLudaJ <jjjJail . CjVjLa-a]) (j-a ^(Jjj^ 

^ i>^£aj .(j^yy'jj) — ) ^jjiii ^ a “> P 3 ^* ajIUu^. 1 ciu^ 

4^J j)Aj *^(0V)/ ^ P 3 ^! A-ilLaH^I (jj£u CjVjL^aII (jA 

I) — ^ ^ CIjVjL^aII (jx i^O^j *^*A ^ ^jual) aLlsJI Aj\j£ ApLaJ^I 

fi^xj-a ApLal^VI oLa plaj 4^)L}La ,^A ^(_^ (jl ij^UC-l (jjj . i-^ x A T V ^ 

L_fijj^JI (JjuiLujj <jl ja£*j ojjju-a ^^Aj 4^M * (ja ) ^11^ 4AjIx1!I 

JpLa r (jc. jLajVI djUjJj]l .1^.1 JpaJ AjjliLa pilj 

.(Uja. 

CjVI a’WVI oJA e-iLj (jjj Ajc.Aj ^Lll (paJI jA LaS 

c_±j£ Lal£ I(JaJI ^a IAa Vl^..»>3 p-al*li]l (J^ tuj ^11 j* ^-^11 ajaIjIa 

IjA (j a c_a^jjub<i]| <^_a^aJL Ajj£j ijAA L_i^pJI (jj laj 4taj^ *^jj^l 

^ajj (jl L. l^j la pa AjjIIaII O^Aj .SjxJllj AjjI^joiC. AoLgC. (_^Aj 4 0^)ill 

(_^^]| ^Jupall 4 ( )»a 4^jjall (ja (^.^kUJj jl^ jJjJXaS <_^La 4 La ApL 

uijaJI ^>a]l (jli . (David Berlinski A^b” Aa;jjL 





A-U^uaC- JJC- A-lLaO LiJajI ^Aj i AajlLall Aa]i lallaJj L-jO^JjabaH 

c ik^aj ^jjj .Axa£-a Aaj Cua^. tAalafill i jc> ^Jl3jaa juJu&j .S^la 

Ajj|^jui*il Aala^ll ^3 _j \jxklkji )}la aJ ^ajuoj ti ^^Jjubali 


A r-j * 'i J AjSJ^JjulaII ajla*ll 4 J i, ^ij pil i ^jl AaLa*il aJl^J A_isLl ^11 A^Jdillj 

“- J'f'j ” Sl£l^-o Aai*i]| A_kjuiill La£ ajla^ i V ^Jju*aJ lAa. a^)aa£ 


(ja l L §jxji J^Iju V Alaull Aiju-oli Aila AjjJLa JLua.1 ^jl£ La3 
.©jia^ tv ijjxji v (jVi ^auuoi tAjjia-o jiaia r '^ 

^AjjI£]I Jijjill) AAluall 4JA (j£ CS^ (J Jaa!>Lij 


. ^Ai^liaLAll ajlaaila AQjtfla 9 Q_j3lall Aojuij ^all A-iAjjl^iJI^ ajjjjk-iallj 
“a al jolaII” j| (jjyl! <■ - A uau cJaJI aJU] Aaic, 43 ^ l> u ^ Aaa^jl^j 


. Ai^gjuaAll ajlixilj <JaJl 4jaa 


iAalaal A-v *vU ^c«j 3 La Aa^a (jV^ la*la .iSj 

(Ja*JI A-aa^c- * A^ .4.^a& ^^AaiLall L_iliaaVl AalaC- jAj VI 

- i jj/ a N IJiA ijA laaxa Cauaa V l^al V) .Aa^yjaall diLajix^JI ^tijj 
^ jalual l (Jlajla A11 £jula Ail laajJu (Jataa ^1 pa£jJ ^jl AiaaaJjj 

jjiajll <j| Aala£, ^k la^aiLa j$3 .^j-aa 45 la LaALil^Jaa <jl ^^-Lal j (jailll 

ajlaatil 4 jl ?Ai^Laia a^jlaC- .L^afla |jLa3 . ^_fi.iA Vlaj 

* * 

a Ajuiia “ ^aa£jJ ^aa*j ^ 2 k ‘1^3*^ U^A 4 ^Laa Ai.^^uaaJI 

4 ja 4 ^ja 4 jl jjiaail 4 j^-aa c -ja^ j . Aj^ta 4 jfia ^jAajjl^V 

jAj ?l^aaaLai 4 ja i-ajis! daal£ 4 ^] IgjVin AljLi-a Aa 4 jjl% 4 jl Ljs»al 

4 J£ (J^aaj ^ 4 jaaa]l ^aJiaa 4 j-a 4 jjj l^LaS .(Ja*il 4 j] lal (Jj^5 


Titj| 



SjLxiL aJjIaa Qjlflij AjIT *C5^ *»—L^. ^ Aa AbVl Ail£ 1 Ag \a 

CjLojLlaII <jl UJ_)cij ?A^l^.U] 1 <ijla-AlU JaflifrJ A-ilTj 

La (jlS-a !>L-a! AAajJsIg l^i! jJLsj 1 g suju <jl CjLJV! ^ 

. I^A ftLuij AjjIaC. (jl J>ii£j.} ^cjj c£^ <jjL£Jl J^b 

.AjjjIj Lg-La^L A aaII <j] 

AAAj^l^aJ! ^jC- bll ^JaJ L5~^^ C5^ A-Ajjall o^A (jl <_jl C-JAJj 

<jA LAjjCj A m.Vig 1' ^ I Ala*. ASijjau o Ajjjjaoli OU-ojjljaJli 
- * Va-» ^1 1 (JjW .iIajV Aj^a-Aj ajtiAA aIiaaj IAjLjC'Ij dlllnlajli 

^jlc, Ajjjiaj Aj> njjgjail !>l!La Rechenberg ’ °“^)/^‘\j Jiaii 

AjjI ^juj C. CLij^nAj lLjIa^Lj SaIxaH ~laill .l^V A-aj^^II <ajILa1I ^ja .AaJI 

parameters Cj^^jjalA jjjju ^jj <<AjjjJaj ajl^L» <J£ .^jIjIa iJ^jou 
4A-ojIaa]I fiJlljj (^gil jJjinU 1«^A <_£jl (jU .A^ajlLdl ^jjjIsjj IjjIjjoiC. 

•AjU-^U ^j s i Jajl Ajakj ^Vu>nj Aj cA_AjlLail (jJaiaJ (j\j 

ALta parameter A-Aia ^yaJlsLi Ajj^iadll AjaujjjajoiV i &^Aj . AallUll 

JS * 

!>Ha <jj£j (Jj-iaai I g laxJa c>?^ (J^Ljall 

4A-ajLjLa1I I^A $.Ujj .Ajj^SJt A-AjlLali <ja AaJl 

IjjI^xuC. ~ jail ^aixjj l$_il! iJj^aj^ill ^jfLaJ ^jUll JlfLoiSn Ail5l ^ jj)A ill JHN 1 
.(Jj3 <ja <jfLj ^>] JIa^M J^aII Ajt$-ili C5^ 


ISjjjla V JaJl <ji ^ J^aiL ^ Lo ^.llj Ajl laA A aq a!1 A j-nVillj 

ljj|^ Ia£ qa jjjlljjwj (ji Vj AjI«^j 

^ IajI UaLua A ]j;^ SlSl-Sh-a ^jj cj^ A^IJUaII ^)a3 


.Ajjjjlaali (^LiAjjijaJl 



CjjIjI ^^lill AjVHa >1^.1 ^ taL^. IsoIxj ^Iji” ^jJalj^ll Jjixjj 

cJW^ w-i jl^-jj * ■ • J& (j£><ull>> .3Ut£ CjLiallall (j-c 
jjjj;^ Aaj!Hj iterations a-ij-i^. 0 **-^ ?4i,^*Hn* A\*y . ^jAill 

A a v s in* ^UjoVI t-LulSl <jj V^Lxlllj Jjjdall l^jll AiL^uJl Su^ill ^yxlij jl 

dj^jUaJl q±i AiLuiAll qJSj L 'solL j tC-iOgJl ^JJ <jl IfrjfLaJ t, aj^Q j^aill 

/_J-fcUJj (j& iiLoj ?liilij (j-*J ?Ai^Ojai-all Cj^UxIIj Lul^ic .lljJJ 


^jjuuta ^jjjijlj Aj^Iaj Ig^vs* ^pl! ^j-aLail ^xL&juaIII AjII ^jl?a3)<i]| 

tAjuoij ^xuJall t_AaajVi <—i(j^p.1 Sp j^ g. lall dole 

n «. e.ij*J AtO^ 1 6 -^ fc - sa 3 ^ G^i Vlj-a ^)JJXJ jAj 


tllljj . <HjaA ^lili A^jLIIaII (j! L_fipXJ jjl 

<j| jAj «.uijlA <_£i ijc. <jg -aC.l» ^gjudiall L_)LklijVi (jV 

(JAil ^aC-^ll I^A (jl \jJJ& 4 a^A ^llxj] 0clj^)jll (Jj-ljLJ 

jl <j| Ai.v'4-yj .aJujjj <LI 3Lu*al .la^jj V 4iV tcJAi jl «^ JJ <j;i ^ 
0aU_)J (jV tlll^j ”• jjj£jJ 4-J (3^3^ ^ L>^ jC ' 4 lakJAj^a <jt£ 

jAj Vi 4«.1£3 j ^Ax^flutt 0ii<a £“* C-l^li (j-o JlJpll fl.lkU L-lilflOJ 

al£>l "va! A^uu *a ^ill IjJtoJ jj£Vl 0^1^11 Lol .^Jj-aVl 0 -aU^II 

^ic- 1 jJajl <Ja1uLj biomorph jaJuui -2 ^-fij^x-al! 4_pJI tllUjl^ll j^lalili 

a 

jjj j)jj^\l .lljj l^ja 0-o^ <jfr jAj ^Aj^gax aj^ ^Uaj 

Ailjl ^g.lc $. Ijj ~ lAjlaau AjoiLulli ^uajjtj Ajojuo V^j^i 


^)jj-eJll» jlc. JgUnj Ijuaxj (Jl£juji <i jg 2Vi^ t till j ^lj Loj tig \^kii 

tajplili ^Uaj Cj^xiLoii [j] (j^lj .biomorphs «<1 ^*-a 11 ^jakjljjul! 

CjI^jULo jAjj Jj ^gVn tai^li tc ia.^.Ilj 



i jd\ ije. 4_3kAj*j fOxlaJ A*J*J <^4* t4Jjk_* “ ji£ jA” 

IaA^j ^)£lj 

^Aa»**<i\ i D^-uS A^ljAj ~ >jtUJ ^liii ^oJajSM (jl Lk3 ^jjjSkjA *Luj! LaB 

lAjjjoiij jjSwaJ V DNA -B Ajji^jB 1$^ Laj il^C-^j <jl£ IjI tdlliill^ 

.<Laj!}Ui CjLa^k-allj V$t 1 4 ka. (jjA 


.(ilk L5 ic> kjuijl AjSjjLijJjV 1 Ac-luail AxJj 

dAcA joi ^jL-tfa ?dBA ( J« jj t. . l^juoju ^JAdl ^i^llij £-u^)H AjjljjlaJi 
^aj .kaa A^ij alaul ^ dl^auJ Alkj 4 \>xl ^axxj [LiJj ^ao-a 
U £^A]ij £*jjjli <jt S)jL-flll dj1£pJI 4iHj jJJ (j* AAAj jIHj 
^Jllij .<jAajiB iA$j V gkli t£P^ ( xAxjj ;<kkxll 

.Aajjjjb (jj£j (ji j£-aJ V 4-BVi ftAA ji “j>k£jA” ^jJj .^A ^iax-pJ 
(j-a 4_ulj (Jjdjjaij .^iaj A*J aAjc- (_^ol 4 jc» l1 iA*y*‘u (_£Aii (^g-AC-Vi (^-ik-Ludli 

djlg v>jj ^Lpu Vj . J^'SL Vj £-2jaj V <J%ijiAii 4-iSVi» :a1jS ^ 3^ -uii bj jj 


g^la-a jA La tj^ixili 4_^)kj ^ (jAij^a jA LaS .CjijUlii jtk-J V 5 
jl Skan kalaJj ajB tdkjli A^JjA Jc, S^aIS Sjii jj$la jA U*ka lik 
.AijjjjiA Aju ^aJ ej£]i dA4> .[<&Laili (Jjop Jk] aAkx (jj^ku A-ix-alkj 


^Liloki i ^iili Jiij ?iA$£ 11UJ (ji c-UaC* ojil (j^AJ <■ Ajfe 


«? jjAal 




:dlil^UJ dlil&ll lie daAflktll tilli^WI 

j^ya JU^aII dill} La A^jLoia q\ V] 

A-Llall ^)jc. SAExaII CjUSUI SLuLi ^gic. l^AnJgj Uljla. ILj Aj^liw 

dljjlj ^.LLj . Ujl Lk li iJ a ^C. (JfLlLa Ifr&nOJ Lo£ (Jljpa^U 

un J)ju£jJ A^jLaa ^ja SAj^. 4dud jI£jjU aK(J jJaai 

• METHINKSITISAWEASEL ^ Aj^a dijj^ JLkJb Slaa Jpdi 

t \W lg > A» J jljAJ Aa-olpA LLap ^ H (JA (jj£Lj ILAj 

SLalb ^j^a jAj \ 1 ^lu ^gLll AjjalauVl AaI^jLM Igda <J£. 

\jj|jdc. j|j£i (j-olpVl (jl (JjVn\j .AjJlauVl <ja li^. jgj 

SLabll i^ja ^Uall (Jjalpu LaAic- La Apl (Jjl9j (j-fiapll L_iapJ aJ 

^L jaIuiJj .Aj^jjaII dljjaJI a JL o L a ^gi aJ (JjIIaII ^J^UMtfail Lj^pJl £a 

^_gi pj£jj ^Uaj jA ILaj .AjIaxII ^gjl jjom-1' qIjjaII u-lA' 

.(j-uVi 

Ajjl^a A^jLLo Ail A^jUi-ajl ^j) ^J) (J£jLa” jaJiuj 

4d&jJa!lA ]| Aijlapl La .AidJaj C-jDalj ill c_ildlx>U 

Spa <j-sa]pVl SpA] a*j Ajl l_ia ?<Jia AlLliJI Ajj-uJI ^gi 

5S 

^LLa (j£S]j t^gJald Ifridajj Ig 9>«V) uiA-C. ja^ a ^Ic tlL^aa. 

.(JjUlb ^-LLk c^l) MDTUIFKQINIOAFERSCL 

A_LuiLuj * <pa (JJjAjuia (Jjaj A_^mJI fiAA J A-£jLaa]I A^pj 
ciljjjia dijl£ <jj ... .(Jiall ^Sa ^gi Ljjic-LdS <jl pLaj tplj tAplpoc. 
Ajpjudll b^Aj .(Jaaj cill (jpJ L>^ ^La ^Pc. AaJau AjjLa-iVl 




JUJLuj ljl£*-a LaUaj A£)juAi jyij ^j\jXUU Jpj£j^ (jl 

£-A (JxjIajII Ajjl£-aJ ^AC, U-Ujoj £j|j j=*j L£ lc. (JJJlJ Jlj^V I (JAL Vj AjAiJilj 

' V «. A>JajVI cAA (3-® (_5^ UaujJij Aidlajll 


V] jaiil^J V L-lliajVi tAjjl£JI Jjjill \kA V1 ^Ajaj ^gij 

AjluS La jjl A-IJjuqH IJl^j ^Ltlj Loj 3 ^All tAAiIaj IgA ^^All lAjVjI^oIL 

$Lijj . ^xa IgA LilsLal£ nij A_iLaxAl ^3 A L>jujj!Lq a^IaA (J£ ^3 
-A^Ji i JpjfljJS al^L^a ^jc. A^jLII C-lta^A <a\l ^Jj LaJlic. itAJA ^ic- 
UjAljAl ^L-al lAij (jl Ig '^<aj V .SL-af 1 a£ ^Ji AuIaxII j)l 

U’ U -4 Va> , 4 ^>j_jjuj ~ jli£jL’ jjjUjju} { ji» . (JijAaA>U (JjUJI jjc. Ai 3 i*All 


^gk (Ajjljjulxil SjiLAi ^Ac. ojjjIj ^gk U-jlaAu>U A^jLua ^A9j 

(JAL V Alx-a _jlg_^ L cJc'^ IcAlA (j-a ^aJili] iLAj-oj ^sljli 


‘«.J \J&X\ 


* > 


. Ai£*ail ^Ijj Igii jAjj “yL&jjf’ Jijjas .cAlA jja jj£I jA La cAAJ (Jj 

. cAj\ k\\ (ja A^j^ll (ju^iui lillj qa LgqvAl >.si IAa Ja (j^j 

^gk l' o!>lc-l (J j$\ jjjl u> >A1 ^gk (j£}Au*Jlj AjjLalll e-ijili (Jaiu 

x «all ^_ij^Al i—ijj^nJ (jl AjILqAaA La ijLajjj lAA^.! jj 'A Aj . A^lJ <A_i3j 
aLjujj ?djVjl^-«all ^ja ^^3 A3Ag. i> ua\\ S^LjiJI ^3 A Jla 

C- "x*aJ Vi A_ALai^.l ^ ^j\ jSLkj ^ji AajLutaJi AjLaaJi &La 
^ glc■ f. Lb 6 fj (jA . y Vj Y "l liA AulLaaskVi • Aljl^a 1 ^k ^j-s L_i^JI 

AlLUJi ^_ij^Ji ^Jic. Jq^jAa Bernoulli’s Theorem ^i>^” 

cAai^j a -vj-v x ^11 L_fij_^aAi <J£ ^ji Iajj .^XV^Xl^YA Sa^Ij a]jIa~a a*j 

*-al\ L-k^pJi v Ud-A^ fS ^Ah *L)A1L AaAs lAu <■**n"\ \ (j£Aj AjLoaAI _jj& 



L_llijjVl ^A^?* jA> ILAj . lo^Aj 
JljA. ^jlujJ ^)11 i^Aj . UjL/jl^al' j^ya -(rV/n)YA AllaLiJI 

Al jL^-c *\ * .ixjj • (1»^ 1 Ji£jJ ^jjuo^J tillLl jj AljLa^a £ X Ji*j <5 

l-JjjSj Aij ba^a ^ * * Jj_^. -i*-Jj tV* AllalikJI -Lajaijila Qj£u 

.^*,1£YA1 AaIxAII diULut^Jl Jl^.1 ^ja Ja-ujjlLall 

i> _^-alilili s-I^Aj Aa^-a^ia Sl^l lidOA ,Ual S$1 ?IjA ^vWj (Chl\ LaS 
A i j o iLmiV i diLnUI Juljj Jj ^1 Jill l^I^j J ^L^al ^pajui-all Ajjj&a.II A lS>a<all 
IjjAUa AiLaa-ll o JA 111 Aj Lai . Laarkj-sa bJOjp lg-iiij3 <Jj jl 

METHINKSIT IS LIKE A Al-i^ J CjU^II J£ LUj Ul! 

Aljau Aijj*-4 aLuoLuj L^lj till elll*a La J • ci*-aj ^1 Uj£ij • WEASEL 
CjLajl*_-a J Jc <Jn-iVi ^1 (j^l3 .Gj> AjjIJIc. 

Igil “ jjjfJ” A_ill (jj ijjiil Ailli^-a AaJaj Ja-ali J J.^N j 

JJ ^ > >jk"' jawill LlA Jc. AllLalxVi 0«iLj O^J • AilLal^L/i «^Jj3 Alll 
qa JiSJl fjL-uj Stout AjL ^ a*-oj <jV . Ajialiii ^ Hafta> 

AaxJja. JJj .liilj LaSi, iALk-a Jj*j <jl U^J AjLlaJi ^jakSn 
A\W aI'n.Lj t Ai JJaaaII AUla^. ^A ia-l2kl j A ^jVi (jfr V] Jj-L V Jj^j-i 
. Jj-a \jLl3 (JJjLujj AjLaxll ^jL-Ia-all CjLaji*-alli JtllLj . ) 


lj}j| All^aa ^JCj ^jau^ali t—fljaJLi JaUlakVl J Ljaji Ja3k!>tl q\ L t .i >j j 
V] J l^J InV^J La Lajta AxaUll CjJJLII jL (jJaJaVl 

Aj\j£ J Jj Ronald Fisher “ Jj 3 ^llljj” jax*i 1^ ^jJajll ^4^^' 

'^.Axjjlall V (jl (JLa-all I^A < J iJoLail l^^aC« J-aj 



^ jl djjjpj-a <JxSj ^\»‘i AjLallll dil^iJall ^Jaat,a3 

<_)JcaSljj La jAj . AjlsLaII ^)Jla 5L Jjjij SjL-iall clji^)iia]l 

j » * ^i Ij laioa^j ^jl i ^ ^j ^^juaiall ujliajVl (jL j> ^r- .iLa <juLui]1 

Ajj>J jAj .laUAa. £^11 .il^l CS^" A?*^ LS^ 1 *CjUj^uJI 

(Jikil ^Jjj-na!L ULa) 1W>>)jl La£ 4<J]jaakLU (JjtaJI <* ^-v 

11] V] <xiU Jj£j V “<*iUll” ^jilalli : u iS ^n J AajjSI ^111 Aj^all j^-ajil 
(JLaJ La jAj 6 <jl 3U1I djl^Lill /ja JJiC. £_a ^j-al^ilL t** 

.<jjI£J1 Jjjal] Aij^Luuall ^)LslSI 4 -N--V Jjlili Ua^Jl 


i fl* > A qa “ yuStj^’ 4-UjuU l_j^Li ^ipj ^“-^l li.lc.Lau La-aj 

METHINKS IT IS EIRE A WEASEL SjUc c> (jWwai j! gjjAj^ 
LLua. c_(^ ^ * x T| jUla ^ Aijia JjjL^jj ^131 <Jxl£Jl ^liaJLi 

J Li*il3 ‘ji&jl Jl)Ln^j .(Cj) jl 4^) J\ 4^) jt la] l£ 

JaliiOU S^Ux-all 4 j 3^M A^J ^^Ic. i < TiSj JjS jLLa T* (Joauj 

^JalA. i—A)^ L^l 4olla!l^li .A-LaLuall ^3 ^la^jual t lJi^JLj 

X V AdJaliJl i —ijjaJi J^C. ^JLj idlVjL^all ^ya ((J*) .^Uj . ijV 

^3 aA C-j .^Ujla-a A * ^iu ‘^JaLk >±A\j L_fl^. (jC- (JiJ La jAj £/V)*' ) * 
.JajujjS-a]| ^3 <jjl^a A * ^siJ ^jjaoli ^iiaJl ^ 1c. 


Jl Ev® *La^Hjua-a]l Aluiill q \ AllxJ 4 j! ^] Ljajl SjLuiV^ 
jL ^ jLaoVI 11 a UkJ jli i/o JJ ) ^jljjj dna 

ALaLuJl ^jiij IjAic. 4 ^Jx^aV 1 Lg4>2a -^3 ^gil ALudLuJl j 

. Jax^jO-all <ljl^-a '“l ^ ^j-a (Jsl 



a Sl£la-a a a. Saatill ^jac- ^d£ja ^lja>j <jl ?dlll cs^*^ l^La 
aj*lj *ic. <LAjuj qa ( baaa.^a laaa^j t—fljjali <-aaaja ^^ax-oa^ *laa 

aJjU^Il <jjtia 4 j]T -IjSlj ^Vpal jV dlllj .A44>® 4aj3^ 

L_UU^J ^3 a 1* -rt *\.a 1 1 a <a /(W \ i aJ^uLall ^jl ^j*J Lg_J LiQ '->■ ai,:,g UtiJI ^XudLoillj 

j, gajjt \ \ -V» iljai l ala . laaj (jl Ja£ \g la. aii laaa. n*> Luaja L_fij_)aJi 

4jal^aS 1» <!■» ^ < La ^Aj 4^lx-ai 4^ajlVi Ji ^3 4^.LoaL laal^J Al£> t t ix i l l 

1 ^ a n*< \jj)l <■** il^j-a 13a. Jala «j-lxa 43ag IjolaII 4Jjui1ui 1I ^gJj Jj^a^ill 

,4alaJI 'vlj-al 


^all daLa^Ltadl 4_i^jjl^aJi Aajaall ^j^Ikia <j-a Jala.il l £• laia jA IIAj 
I gJjjiaj i “ ^aaSja * 4-li^La Jju 3 daaa ail . ^jLudll JjL-aflll ^3 Ia 1 y > ^i ^x l kal 


jAj Vl t“ jj£j£” 1$^^all 4_aaaal! ^ <U3jaj La Ulaa J^ljaa 
<lajJala 4_ujjljiJi “ jVft j ” 4_d£La dala^a-a ^k Ai^jJaaJ! daLajti-all <jl 
i dlllaj .4_d£LJl 4jaLo^i*-JI a jmM CLl^ '•O.aII ^3 Lai ^ 


,<dLsji*-all 4aaali <^3 4_LouJala djLaji*_All (jV t_a|^-a ^ic. jj^J^ 


aJaiV £3j-aj (Jjxa ^jaal 4i*£L “ £jala jl ^ k >»\i l-^Aj 

11a laa. c-Ualla “ajj t*n< ” t- aj.nljotl jjaLia ^jalaaSlj .4aLjj La 

JjAlll (j-a aal! JJ L-ia^j “ jj&jf AaadjJajail yl» I JjSJ a) 

aaljail ^ 4u^Aali Jiju l^jt 4i*ia La J^ Jj .dill ^lia V ^Uaj^lj 

Allxi Sac.til ^gltilall ajak^ll C _ 5 -1J lAa l^aa LJjC^a "c> Mx a A >/nl ^tilal! 

Y *«. c_Jjoi11a 1I daa^il ^3 S_^a^all 4>a.ull ^Ljj S^fa-a 


lid (jf Tower of Babel “J^L <ati£ ^k Pennock “^Ijd” JjLaaj 



'lSsli 3I (JxA jjjja — ji&jl ^Iaj 3A 3! fiSjAll 

A^jLaa (Jj i c? jljjj!i*]| g^Hll ^ c- ajijlj ^ C5 Jt T uiall t-jlaa£l 1 
^Luc-I (JlaJU Aj^^aII A_bJaall 3V Alalia Aliljl^A (j^ij 

A-iiJaall 3I ^1 .Ai^JUaiA Sjhau aJjLxaII AjjILcl] AjI] ^git AjIaxII 
Sj^a (jA AjIVI aj jjajj Ia J*ij Ua£Ij 3 ^; ■■ oaj ^LkHjYl jjV^ <jl 

(Jjjoa^Jl J_>a>AJ Aa^loiAl! ejUatll ialil^Vl ^gic. cl£,l) Aaajlaia 

<~jUujl dij^a. ^j^AJ n . ^ilj jjl l^J 3 j 5 L 3I JJj l^k 

. Aaa- uvall AjIV I QjJ 

A^. Igio-ajJ Jjla L_11C. " JJ^oi ~ ji&jf Aa-^. 3AJ 

(jt ^iLlaiJ A^^aII jjfr Ajaiulill CsUaxII 3! ^gic- AjILua aJ^Ls 

* -* < # -> 

I^jU Jjiii 3 ^aj L>* Uajjj 1 A^HaA 3 I V] .CLsIaj1*a ^Ijj 

(Jaaal JXaiSU CjVjl^A ^gJA. 3I (jaij ^OAo-adfi AjljjLd Jjjj 

cillj tJ*iU 3! t g *^Aj V Ajj 3 Aj^sIa dlLblpal A-iatj.lj.nH CjIa^LlaJI 

JJjXUkfLli ^Jlc- (3^*^ • Igjj^Jjotfj ^j pl£jj AAAOA3A dlLlT UJJ^JJ Vj 

L>® Wjij jjJajH djli^Laao ^gi Lnjia> c&» uj Robert Berwick H ^L_gjj 

jj|j 3 b Q^ajc. ljjsl a1i*a 1I Aaakjljjjll A.njjj^J'^l jjj^all “ iSj l ? £ca|^j 
«.1^_u|j tAj^JI (JnLnlSll ASJjoi J\Lal L - A AViNf 3jJLa ^jjA^j 3A 3^ ^**11 .. 1' (_ja! 
jolu <^211 artificial life Ajc.likj-aii SU^Jb 3L1JJ a1oija]I 
C-jl^k ul (jj^ eA^.lj o_^Jb^ ^ 3 Sl| A jyu^a 3«Lo laJ c ^g£joili]^)j 1^ <tl 

3^C- Yr «.AA jlAuH AjjC^>a1I <JjL*J! 

(_^)jaali ^jj» lAa^ll ^g^jQAJ Aj^jsJI AKjaaII fliA 3^ 

3-a “methinksitislikeaweasel” ejU*Ji -iljJ ^g-lc- jjA^A 3fl c_j^ILa!! 



^ic- jLU *1 £aSI (jjjib c-LujI ^c-alj^J 

SjUxJi aA$J I^jjAxj lllaJ L>® A^A^hiaII ojUxil AjLSj 

«.J*-aV^ Cja 

A 

ilxji*j) cJ^ (Jjjk-jjLa £^a ^ ^ ^ ^ A u» 

Wistar jLuuJj j-aJj^a ^ liljLi (_£aJ! lijl ^-uiJ^all 

5 ? fi " 

...» :^jla tAjc.UJb3l f- t^ yij Aliljqlall AjAj jljaJI Iaa Conference 
A^IaLoil ^aJ yi ". A ^r-KUN ^.UakVI &AA (JLal Uj£ijJ jjJaoll <jj£j ^ 

j Mli-sJ I ^uAajb JL-a£U ASli ^Ajaj Ajl jLutij 
<1 SAa]I LataJ t^g-^alj; j jJala qa iA^J i£ IAj . IaIjSIj AAa.jijjJl 

<<. La^x^lc-liijj i A qjIA ^11 ^,|aI tAjAxUll (JA Aj j^ a l l AjjI^LiII 


:ji<*ik»£jl flqgimi <aill cili£.lo<)ll 

CjUSla^all qa ALal£ Aai] Ja53 Ia^Jj LLa^-a: (Jj>.*a & ]l lAA ^ llljlaj 
Jj^al \^jk LaJ Ajjjiajl! CiLLodl ol£L^a ^Viu) 

I^Iaj Aj3 IjjIxu A ^ x a ^9 aj^Lajjj \ **i !>ILa 3 . aLiaJl 

i ^ysu^SLU ^gjll el£L*»<dl q\ UiA£ a£j . lAA Ag (j-a 

Sl£U-all jl ULS£ A3j .UaIjj j! ^jaa j ^gUl l^ljc. CjUj1*-a]1 1$jjIaj ^ 

'-^jAa i ^jJl 1 g *ij<^. CjLajl*-alU AjlAiii ALa aLa^-g l&LbJaj*_Ujdl ^-ili 

= t , e ** 

J jJl .Ij^A ^LaO jLaj jjjoaaSJI A^-ajJ (j) LLajI I’lla ^Vj . UaIjJ 

1 'L jSuk t/il A \ ^ A \ e AA ^gi LaAjc. l^Ulaai jl CjUa^.!A-ali oAA ^gjuuj 

J? £ 

.AjIjj) La (Ji£c. ^gAc- !>L]j L&^j AiiAaJS^ ^ U^’ 



<j]» :<Sj5 ,j l&jL o^A ^jc. Steve Fuller “jlja i <jnu” jluuj 

Jlo Ulaa>jua jaJ ^gic- jJ jn x ^N jjlajil al£la-x A_ijl£-aj 

jA 4j3j;n^ ^xlj^ (^1 *<jl£ La^a *Ls^j <3^ Li*a ^£>^3 

<11^. (jx Uj ^jJVnll tjl£ {J^J ^llj 4 jxVi Aiaaa> ^ 

■s ^ 

jjlajj CjUk^Lx AljJ jj^^nx^ ^^ic. jj^La ^xfll <jl£ (jli 

^^Ic- <&l (jjfu ^jLaJi 1 x 3 4^1^11 ^jlVnll <jx AijBjJI oJi^j 

Gllfr SlpJI lUV ^pJ e^bac-lj ^^£111 ^aaxxxajll 4jLxaj£.Uj 

jJjjJxSll ^^ic- (jjJjjiaill ^La3c.l jljjl lxl£ SjHi IjlJ^x L ,1 mu£j La 

4L_j£^x ^Ua3 I t la jl Aj£lj 4 -Ax a ^Ua3 .^xx ^gjujjnlt ^j! ^l^Jaj 

ji^Luj ^jjaSjxJI (jjj jn^iU (jjV .A^a A Li a xa l Aiu*a l_u£jo]Ij 

^j x ^'il l Aj^laj 4_jL^k-al (_pajl L_i*Ul ( jjjj^la!i]lj ^x^M ^^^JlLjjoij 

Yo jxjjj (jja’ Ai^tx CuL J ^jUL JjAiIIj 

jjc. jl ^ x* A\l jj! ^1 Jxxj V tAj^JI ^ von Neumann machine 

”«-cg>4 1 







(Jjllh ^L^ jjLx^, lj.laj (J-L«J bStoun S^Aak^a CjLa^ix-a (jl) 

Ajl^ji* j ^i J JaJj tSUaJi jjoiG j)l (jSLaJ A^k^ah jjc. 4 j»,nLi\l djULax]! <jL 
^-aII <j-oj •*4 2fc “^ aLuU j)C. ^^£1 ^Auflu^ A^jjjolaj JjU]! iS^" 

f-Lij i^j-^l jA^-a-a ^A 0 J^ALo^l (jl dljAi cA Alk-all 11& ^ 
^)j’^IIj . A^jUjIa ^jV" 0 4 4 DNA H 4 an A 1 

lj‘ ‘^ r - ^a Iv^ll ^j£a!ill ^jjjujj d n*\ t^^ill 11 a (j<a diil£ ^uixjfldll 

^ ^ !f 

^1) Ij^jIqj C5 ix-oll ^'^Aaj-aJl ^ A LajJalall jLl/U A^jLuIa jIj! (j-a \jAaaa 
4jjkjl djA<uc.l La ullc- t^J (j-aj • ^jda jaII 11& djlxLuwa AjjoU djl ^Una 
^Idl AJj .Aj AjJjJlj AjjuaaII ^jjdaj-ali jjAJ AjLaoll 4-Skj.i cA^ 

lljlj La£> t ^Mn-nll ^cAaJ o AaA <-_fl3j-all Ia^J aHiSLlg “ fjjA A&L j)C 
o^Lail jj^4 l$lA^ DNA -Jl L>« ^j^at^iMl lJVaIjujVI <jl V) 

j^g^Ia.u DNA H» J ^jLa jft-£Lui A^jJajl LaS, ^till t, t ,nnA\ 4 f\\ «njL£Jl 
Aj^judl^ jl jjjjUaSII AjjoU AjV V ^Sil ^Aj>^val AA.LaJl 

^diLa^i*-^ ls^J VI) sjp** Aajuoj i it An .. .AjV (Jj 4 4 t j - ! !>?^ Ly**-} 

' «. ll£l 1 a \ a > Ai A-ajoj^a-all ^jjj ^fLll djtiJj 1 0 uaj* *Vill IgJ C L^nn 

t djLajix^a]! AjA*j ^ilxll dj^jjA (^lA^ Jl^ Ajjjj 

(JjaiLaull Ajdajis .djl^lLuLdl ^^Ac. ^i±i V lijl ^ij (jl .<■ t l>J» ^Uli 

(cjimi (^A- 0 (jjjLujVI J) sequence hypothesis 

# 

Ailll (3A^ La^ U»laj O-^li uAjjA^ cA^ (jjkn 

T «. 1 <ag x ^^jJaLAl cLua. j)-a (jL^V^ LJ^J •AjjJjS-aII 

(JV^VU La (Jxij llj^lj 6 dAglLua-all Lua.x j^p V (j^ 4 dllllj 



CjUgjquJi J^-a La£j •<>—>jjU*iVlll (JjJail ^gic. ^Ull 

<^1111 (JjJaSl fjOjuujU (JLaJ AJa^LaU cj^li jjl ^\jjl LS - ^ IgA I A-fl^xj 

Lai c JjVl ^AA> <JLa jT^j] ejAlS IgAl L_aj*j V <^11 CjUfu^all qa jpVl 

^jlc, fljAli jj& Igjl lgi& L _&jpu L-ilj-UJL<JU (iHU 


^ 'A. p^L Aj^a ^ ii r «^JAl -ult JVJiuiVI» <jUS o-j£ jSJ 

^xlsullj liJ^a. *Uj 4-Jj ^jIajuojII ^^Ic. CAVVaIoiY^ AxJfk 

i dilii^LaHj t jjjj^^ll t tdllilll jLo CjLajlx-aJlj Anxll 

O^LI^ AjjuUJ jjJluLa ^aoxu-<ai]l ^^gic. CjWALui ^\ qa iAAj . l&jaJj 

C-fi^}xA £j\ A_iil£ (j-a A * L»A ^ic. "ojAau^a d)La!>tc> £jJai3 . ^1*JI ^i 

.AjJb AxlaS A^a-a £-a V ‘(_£>AA £cjj-a £ua (J-aLxjj Aju jIjV^ ^xilc- 

Jxa ^jlxil <jAa*J ^ I jliix^a UaLujj (JLaJ <L£^ a !*- 3 Ajaj (JVALuVIj 

. ^^C^juoII >. i jjjjixa£JI ^J^J <• JjiATdl ^aic-j t jffil I ^alc- 


:diliclaiq <j£>jlll alia 64 clOaSi 6 c ciaill 

,JV Ajjuj^U aAlAxJjuJ Qc- S^ia.'V^ dii^jjoJl C iLoS nLdt ^alx-ll ( _ s ^- 
l^a $.1 £a ijc- lll» AgJt-a ^ ' Aa^J ^)gJa La jAj 1 ^Laj^adll ^.^Ac- 

Almj! A3j .Search for Extra-Terrestriallntelligence (SETI) ^jLk 

North American Space Administration, «LJj Ajfb^aVl *LjaiH a]1£j» 
Jc. Ch \jjill (jJJ^/Le jjA^; CiLijSLjAj ( XjJajl dsj^VjAh (jxj^La NASA 
^3 (jl^a ^jSt Aj£a Cjljjl£ ^a aILuij Aj^oj (J-al 

tAj£)]! d>° SETI Ag_x-a JJ Q^Iajj A 3 a-Lalxil (jAaxJ ^jl 




A^aj t» AjlaIc. ^AaJ (j-ad^j Vi^ j^-S 

C- bjajjJali ^jC- lAjjUxJj _J.WaA qa 4jix.ua aJLujj ^glc. ^Ai^xAi 

Arijll (JjAiullI (jl (JjjjJOlJ ^glili A* A^at/lAli AjjijA*Ji 

Z ISM] (JxaJ taLoi aJl. W a JaLajlj dji^lAVi AjjlAa _^A (illA 

A<® Alicia <ludikjj !vLia (jSalj tAijJj-oj A^jJalj 

J^.b J*il! ^gAc. Aaj*Ai ^jl j^S SETI . ^L < u^ a ai l ^gic. 

aJLwjj ^j! "(jl^Lua (Jjl£ (_$[) . ^ajjJnl i ^alxll £j^>AaJI jUaVi 

lAVIAj Cil$.l£j iSj 2 ^ Al>^ A* i-^LjaV s-Ljaflli A* &^ij 

. IAISL 

U£ iij UjI Vi .Aj^Ajat. iSj^ Alaj^la Jj Aj^HII U-Xa>j Ajl V] 

La 3 11iAJalAj j ^gifr A-IaIc- (JjV 3 (jc. 1 * vnM A^^*-Ljaa 
^ja^j-a jA La Ajaiij jAfoJi ij& AUAll IjJJjj $.\jj ^oill 

^5^11 (Ji^jmll l-iI Uj Ajlstli <-jj\ ^-kajAi 11 a ?UAj£ ^^ic. 

■Aj^j Luj ?Uk JJJ3U Al?^ C-l^ lA^ALali ^ AAj IjjAl 

iiL&ia ,^1*J1 LjJ ^gi SETI ."^g » aj ^gjUaJI UjJsali ^La-iL AjAuaU eLalxii A^ 
^ A 4 iaIc. t_]jV*i ^a>j oLalxli j ^cjj Aa1c> A-ajA ^i-Aj A^j 
A^a ?(Aqn& ^AvVi fie. ji ^aAluaj ^ ; . 1 f Juua 

^s^^A ^g-oixli 0^-1 a 11 (j;)Vn V^ .j^ali Aua. qa Aj 3 V AjI 

Jl>ull Ai Li-aLai ^jJaJJ Vi t jaAii iA a ls 1c* AjjJaill A^ LaJUCj 

Aoa£ A - ® A^) AaaHwU Ai c . ^>J c5-^i i^® A-a^]aj Ai c - > ^>J iS ^i ^Liii 

VAa Vi ?A^aJi ^aJaili Jajudji ^ Aj-AjJaLall aJj^-aII AjA^lxAi 

^gAI A^Ji l^J LjJjJj A^i L&V^li A^ L$J$ is^ ci^i ij ^ 0 JjV^J 



(ja A^a* t liil^ La£ l 3^-^ -3aojJa5l ^gic. ^js j 

^jfLaj Vi ?^x-ai-a Ja\ L_&j£1I Ia* ^Jc jjaull L>^ Ljj^j J 

£jliw (j-a ^ ^SuiaJ i clLS-ili villi 3 

* 

OJ jAo JIS (jj^jjulfll ^a j'u'vll U4 (JLuS! LaAlC 

CiLulxili c_jti^ ^o a^jA (Jji UjIc^ Uji (j]» • 3^(j ^u * r^ 

(jfL ^ill LjjljSJi jAj tV^LaJj IxjJaijj AjujLujI ^glc* Uxju^a ^ill 

^jkk\ jj^ llc. Gene Myers "jj^Lo (J&’ La! «. o Aa*j <*ii V) UjjA>a 
Celera Genomics “(jjaLajlia. jl* ^ f-vD a JJ^ 

^jioKdii Ajf^^j CjUjI£ Uj)» '• <Jla Jiaa tA^ljjLa AjV^ 

Ua . J£Xa J^J tliuoftjl f$ki V C5^ 

0-aljyj A^ Laj ■•■c£> a ^ jal t c5%3^^ <1 v^SLiA 31) 

^^ic. ^jiajj j$k ^aj yax Aj! j^JJ - Aii*j]l AjIc. ^ ^Uaj j^_a ...aUaJI 
^j^-»» ill A&xj ^3 . ^.aIc. ^jc. _j£all liA <ji i^j\ Vj . c.l£ill (j-o jJ53 

CuJ vcilli 

jjji (ja Ji^c. j£s jjjxj ^ bjja-a oiA dux! Ail 

observational jjdll ^ic. ^ (j *n * ^>VUH ^JUJli 

<jfr AliaA^. ^ Jli tAjlj Sjl^Vi ^rtUM {£ill “gcjAlLua ^jll” cosmologist 
<J£ ^gk Ajjjull AiAal ^11*11 (j]» : (jj*jJX.4Ji QJA ^gk A-lSkJjJd-Lii ^gl\ Aij^j 
^jjIa .lAJl>j Ai^ali Allj <3 ^Uj AjI£jLujjj AjI^J 

L-&JA 1^jUjI£ (ja <jjl£ ^gk ^jJaJJ (ja l$-iS La (J£j oLiaJl ‘ijAj ij\ 
( v3^)i Ia^ L—L^a diaj Sia jia ^jjjji aIIj c, «.A&3^i l*-« 

jt J] aL^JV 1 ija lilc. ° * qa 3^1 ^ $\*\\ ^»L J] 



La jl Aj V Ajl DNA ii eLa.Vl *Lalc AjJp 

1 ««jJLaJl (jJjij ijuitJ a 1 jail ^tljV A-aj^>UI CljLujjiili Jjaxlll (jJoj A iLax.l l 


:li|S9GMJ la4 IswiaGM dJldqJbfidll 


jUj£j La JIxjI LaAj caLaJlj Jjajj (jLjAja. ^1 £a1Ij cliLajia-all (jj 
l *^1j ^S^LaIIj AsLLalL Ijuu A^_a^a a <» <<L« Aj1a*J A il l^ i i** <1 vVu /^T- 

. (jjJjLjjali (JJJ ^gla. JjialL I^La SjfLall fl AAj .Ajljuli ila Qvlc.li 

^jjjalll CKJ^J ^-IL- 6 Sj^all ®AA £-a ^UL lijpai “ J^b Jjj” £jh jSj 


Ju])j (j]» :c_jj£ clip. New Scientist V u H*i nLa ^jj A la >a 

*s ^ 

La S^lc. ^jaJ3 . uj.1i* LLljjjujjl ^jjju Axuilall ^glc diLa jIjca]! ^ 


i^oj t (Jjfi Ajji- i AJaJjaii AjjLo CjLaJjuia. ^ja i s< \)^ ^llxJI ^jl 


) ojLall Jj^a Aj-ala. diV lau AiaJua t Aiiiui SjAUa IAjLoC-Ij CiLa^lx-a 

t>* Aixl ilxi QjSLII jj£j Luj ^yaVI (jjfL Lcjj . ^uia’nlL 

V «.a. 1<i» *1 1 Aj^jlili IgjLilau (_^Aa,j Aj^Lail c,lijiVlj iA-flj^l uuLajluall 

ajf’ ^ c> Jj' uj “j^L” 

Iac» :Jla jaa. Alai John Archibald Wheeler “jLj aI jniojl 


<<. cllLa^LuaJI AiL ^Ljiall (j£ ^ a\ ^jl ^lauixa 
^gi» lujlia. jljic. diau AilLa jjli Ljaji A ViniVuLai jij” A la. ^ ^ij 


Hans Christian “ jjL J^Lfc” Luja. «dull jl£ p^ill 

Anton Zeilinger j aiiL j jjlaj^ Aj ^\1 Lac. f)£)Sj von Baeyer 

<jj 4-^-? University of Vienna Ajt-ala.” qa 



(dull Uaj) djLojLt-all uaj £y Lulc. U £j\ 

iA^lj i**n “J^” ^jli ^S>1\ IfLijlfLi-a AjjIJUjVI A^JgjVlj ( ^ajudJ LaJ 
(JaVsu ^jl^jb Ja&2 A^p. <JL* tCjLajkxAl <j^a 

.^(JijaiV” jl "^^gAc-S/” La] cA-AjA^ll A^pJI ^LS tly* La^jlc- JjjL-sxaJI 
S^uL-a ljL> AjI AjuSl-L-^a L-lui&J ^gjaiLoiV l elju-a <jl “ j> nLj <_£jJj 
flc*j quantization 4 j>^ cs-* 

Jjlali ^pLAij .quantum entanglement tiLLSulIj tuncertainty 

djUc'lJj j L^&jaw La£ UjLjc.Ij CjLajl*-<AI ^gij ^kill ^ i>j ajL 

.^j^h-TAI ls 1c> JV*&LVt <J£ Jujj j^a . ^jj£ll \ ug ^ , 1 Jjkli a Ii a c . 


< iiSt JiaS *UJL)^ Sq^akj^a 13 *^lj . oAjA^k i/nujl o^ali JVj 
Aj ^^gJi J£ ...<aK]I <jl£ *.1^1 ( ^i» £J^)Jl L-ul£ UajJ 

A^Vu J j&j i Logos A-ijLjdll ^ ^ KH Aailj 

^aJ tfj $£11 ejjj (j-a^J (^AAI ^^AJLxJl S^LljovU QjJSljjll 4ijouU]l 

SjLui^U d^a^Jjujl jj tlAaLja] ^ix ^ ^jjJikJjuuAl A-ilc ^AjJal 
t^g^aL-allj iS^aVl A ^Ifsll d)W^ kl (J-a^J Ajuij “A-aKJl” ^ciSaj^a^a .LjjlLill 
^gjx a U] (Jaa-J Lo£ LaLaJ t CLiLajLi-aJl ^gitllLj tS^ijuilij 

Aj^^a. ^i£»i (jAj A«aI5AI . dlLajlx^all <^iij AjAla. La A«aj!vUi ASvLiAl 

V La jAj . J^1:LaII Aj3 J] q\juslu! AiUallj SJlLall <jV .AjaUaJlj ajLoll ^j-a 

.A-alHI ^gic. (jiLau 


l l l'v^ll lajJa c ^1a\ 1 (JLaC-1 ~j^^ Aji Haw O'Ai 

a^U \ ioJuAjuall Ajuj^Jaiil ^-a AAa laJJ La 4(_jjJ^LaIi 

6(jf_jju<aa]l Ajj-aAl lS^ AjjV 1 ^^3 L^aql ^I*il d. u jl Ajudij 



<—aLa^la-LSI d jAj 


(j*i^* n A.I <ijj) _jA (^IxJI (jl £ya Ajj^x^all $^£a]| oAAj 
‘4j>j*]| iJ^sA\ AjIjj gi \j\ja JJ$£ ^1 «[... jjj (jfLil] ill Jt£j» 

ajl^j liu*j ^ol! Jjallj *c3^^ 0° aJ^jST <J£ ^ 

% 

jJ ^gUX. -e*3a\ A-aKj C vvrf (jxdUJI (jl ^a^ij (jLajVW Luuudp ^ g}-alx 
^aJ^ill ^tiSdl ^aill (j* (JJJliiiVl I^Aj \< . jAUa jA Lo-a (jjjj Lq j|j£jj 
^-Aj Vi 4dLa^Ia-al] Ajju^LujI A-ajuj liA tiul di&L Ajl l*u'v Iq'v ^jgxa 

4<d^o j)j£j (jl (j£-*u djLajLt-all djLalx. (jl Vj JJP <jl 

(j^Jj tDNA Jl j! 4 jlilill diUoLuj jl 4 (jlxjjl CLil^l^jujJ jl 4(jj^llj ^ixJI <Jxa 


• AUJ^a djjOLil 1 ^ TuO ^ L * ^1* -rt t ' 


4AuALa Ljsul b j£JJ 4^luiai Ajj^-g ^ic. tguu xdaJJ V dLa^ia^ilij 

bL iSjjujJj i—llx^daill jya dljjj^illj 4 i_jlu£j IaA 1^ diili gjjjjl 

Jlu dljl l__iA jjV I j • (Jiijjj Auj^£ djjjLoij ^1 (Jjxjj j 4 tilLufr 

CjIx^gA .Ugid jUL AxV L_ilj£jl IAA (j-a CllLajIa_dl gAax_J 

dux. 4 4=*foo^ (jAl ^ij dLaS (jrfO dLajl*-<dl (Jxxj 0_^all 

^ull diLa^lx-cll ^ u«-il (jV|lj .Ad-a (JjLUJj A-U^)^ d^Lail 

djLabk. .^ALa 45-j^d (^1 t-ffijAn-i ^JJ dlla cjioia (J (j^j .dllac. ^ dLiu 
.4 jAL« Uuo ] I g a t ill dLa ^ I xa]| (jil 4 AuALa dLajLuoll 

(jljixj 1 ^-^ Rolf Landauer “ jj*^V di£ Alai 

jljixJI jAhj • “Information is physical” ' *«£jUall Ajj^i^ <—]LojLuJI» 

(jl Iaj Ajl AjL^alj Ajl VI • Ij3 filliJ La (Jjj5sc. (_gijVi aIAjII 



" ^ ^ ? 

p^juj ^Jl IaIIIjJ ^LujJ La $aI& cllLajLt-all 

jjjljal ^>>Vi l^ju^j ClLajix-^l Ia^jj • eLaJjall jpljU 

jl Vj .A-uL^aS l^_*-a 3®I-*3I j^-aj (^JLJLsj • tg-L/LaLa. c-Ljaall 
. LuLjja LjL£ (." \> >u,l Ig >>iVi dLajlaxail jl <Lla> jjxj V IaA 

<jaLJ 1 CtUfjouill j£-aj <. JSJ 4 jaL<JI Cjj^Ludiiill jc. UUi 

?^ALa ^)JC» Lai llsLuj l^ 1 ^ ^A9 j jl AxA^-aII 

IJild £j£>ljicl :dUI ntd-oi 


AlnjJaL o)ja ^gk U*a ^-ujj .lAnll CiljlikJ jl " ji£jA 

l. vi** UL£ jjfL jl aj V ... jj£ ^j.ax .^1 (L5 Jc. j^la All ^1» :3il 

i. iUnn All j* CljA^JI jjc j^L jl Aj Vj jjlfl j 2 *j 

IAA jj Ail <_^l n «.A-aAAJ jl A_i2 ^Aajlaj 3 HI JJj.A ll j-a ^£>1 

j-a Lark I JSI Aix 2 kJ l A*j ASoI <JLaJI Ajm^LiJ <Uli jj l* ^ jJxuil ^yiA 

(JjL-al jJjuoSlA jj» :!>Ljta ^Cjj ij£all j& a^nau ^gkj .aj-ix jj Aj^all f.^jjjll 

3 ! ^joiL V jjli ^Aks^A cjyLaajailj j^jj^l jl DNA!! All 

j-a lAjjui 3jl V] uHIxjuj^J j^£j !>la . ^ AAjuguall Jx-al AjV 

11a jx L-Jj^Jlj t^luiAll CA^ajuj jjj «J)VI Ala Aj^^a *4ill» (JddS 

•jl .«JjVl Ala AjSkj-a DNA -ll» *3j^j jl l£L<JLj iilj£^aJ i^^l ^p^l 
^ «. AiLaLiall ^ g 1 1 i:&Aj C«(JjtV I Ala oA^a^a eLiaJI» 

j£j ^1 DNA Jl jl ^aJ*A jaj tVjl SaAjuiJ (jJalall ^StlaLJ j£&\ Iaa j] 

Ljajl j_^l 4<ixxllalljj 4cJjVI Ala Aajj ^J aLpJlj tcJj^l > ^ A lAjak^a 



C-LolaJI .1^1 i^^LaJ La jAj . cjjSH bia b^LjJ ^-S 

jJjj AjI ^ ^jjiS j IjA AjLtoJI A-ijJaall <jl Vj . lAJjakj] Cjjjj iaaj <s .\jj k *\\ 

W ^aLC-” Aib uLajj j! (jVu«j ^LIl Ai^.j]l JJ>.>i4MI <jl .ffian (jl 

^jjiAjuoll Jaj <2kjJa|^ll Albc.jS . AflxuJl ^Jj Jajjaull J^Ualj j-ii. a 3J ^A 
' r << . A-LxIjuij a-Lujii (ja (jjjjLjjall 4agqj» La] la2j J£ J juti ^A 

^JalL) jAj iA^lij Jajiuj jOjuiSJ ^jk (jLj (jjjjLjjjill ^gi j£iiia 

f rf 

A_iic. (J^aJ ^j-aj*-<a3kJua]l ^jjc- ^j^vsjuall ^jl ^jjuaJ Ku>n lLl»la> 

JuAki ^^L-al ^A <LijLLaJl ^gi (jjjLi] oj-Uaaj (j! V] .A^3 

curved space- 0 ^ ball (jl^a_)]l JabJ UfL ^gjuaull tA^llid] A am u I Ij 

Skc,\ Igjl •} ^b*^ &La Ux-baj jU . Q^jueunVull V] Aag qj V time 
.a 1*J1 b;U^ b^ ta^juaaj j^Ll! qa 

(JC. ojhc. A-pdl CbLulSJi (jV A_iaJl CLiUjI£J 1 j^j-a Jajudjl Ljajl cbbLllj 
tAlaLuiill ,jc. ^jjSj La JUt-fl lI^LII <<illL £--aj .C^L <j* ^J^- 0 SJllx-a ^g-b 
e.Ljjib ^gAc. ojliaJI ^^al ^Lua! ji a bb^ ,> JU ^ ^Aj 

Aj-laj t(jj£ll 4_ib Ajt_ula ^3 Lalfbi . <Aj$\ CjLaJjjaaJI 

La^-a 1 L»j,n \ ^ul «4ja ; bjiJ pLjjujl (jjJjLj^ifill A.a^, flj» La <ji ^\ . iJUflx) 

•c& 


1 ^ 1 ‘ij. ^ lAY\j o La i ^jA (_L-aaVb 4^»£J1 l^bl^La ji t A-Ua», l]l LLla 

^g£j| t^gjjA b a iS q J V Aji A^jb] AJaLuiiil ^jC- La haul .Aja&II 

C-Auj£j ^gli]| jb^Vl (j-* j/^11 c^lljA Chib ^- ,a f^jlj 
Kj-K^ (_LaC. *\jj L-UjuJ 1 bjb 2 fcj]l A_3 lj ^gic. ^Lu ba.1 ^j-a La AjI l^Jjl .b*J 



cJS^flU .1^.1 La Aji ^)JxaJ <jl />ajuli ^jLLujj JllHc.1 La£ t^SJI 

<&l JujxJ ^Ic. ^paja*J 1 ^jLoiIjj q& qJ (j Vjj .AiUali A^La 

A \j^ A \\ A_nj ^JajJJU (jj\ A_ii& tujl^j 6jLac.L 

XoJ*J Ajjl^jll Cjjjj>»qnlL l£>Ua] £jL VI Adicj CjLaJxaaJ c-L)^ 3 L>® 

.^Lal£ Lag3 1^ ^ aA V GjV 4 Ailkli (JlLa ^aJAlLa 

4V5U . Jjjuij]! AijjJall Aj^laj ^ ^laa^a jL-aLkL “ jilSsjJl <j] 

dJA (_J^j 2 V 4 LuG - A jaJjuju (.—li> aj] A laJjuU lAj a A*J ^g_ill ^LiuVH 
. Aj^lxaiill (Jj 4 IgUlaljmJ < ^Jj pLalaJl S-lAx-all AjjGjjaII 

# > s. 

\ l i t A_loA I ^aJ ^jj 4 A-LjLjiLI 1^_uaAI ^3 (_£jLulli AjjjjuaflJI 

CjLjiaiil duaaSj La GLaJj .A_iai*JI Aj^Jsull A_i^VL-a (j-a ^L*-a 

4 <JIa ^ I ^Ic-j . Ajjjjuoaall Sj^all (ja uil£ jLLj ^laju ^1 IgiV A Ia-b u ul i 
4 ^jl^aV i jAS A Ixuaj ^jj£j c . v >j ^jj^iull» :Jts ^>a jA Qj ITuhIj I <jl3 
^Lu La Glie. Aj^UjoaIII ej.laJjj ' *<<.4^113 AJaLaJ ^l^jp VI (■■■■I'au l.g 
.j^JJ La L5 ic- Ais^pj <jC- J)5k*J La jAj 4AlaLuu]i 

.Ajuj]j^]I (_y* i-lL>a Lia AaaAVI ^g'Vta ^3 A -ui aB 

Cj ^)3 Jial jjjad t,A * ^Lal*il A.I*&j ^A 4&^luAi JjjJ Laa ^SC-i (_jjIS 

jA ^Uaioll (jl diJa^jal jjU 4«AiVI j*Aj» ^ * * Cy* uIj£ 

V 4Ajuaij 4 _jG£]I ^)>a V Laj Jac-I jAj ^jLulLj <_s £, ^d 

?l^jjoia ^gjJalpal 

Ai^jLa ^ •* ^ u t 'o\j 1 jjq] A £ * * ^11 V Gj! A3jja>.j|j 

QXui^. ^gij jJjolJ jGl ^ailc. Vila .lAjJjuoau ^LuaVi jj-* 



*l£i» lloautlLa t-ixJ CjUIaC. aA IjlG fl <■ jljck ^gic* 

o^a .^i v» :u-u^J “ JL£jj” ^ 3 ^° 

£C-a] 1£ . V4ar x .JaAfi LaA LajaCj .1^ a jaAutJ 

(Jjij l^Laa «.t_k$£ cr^*' ^ L>j> dsLa^\jt]| a^J jjj-jaij Au V 

Ajlu-all A-aKH ^j!>15uJuj ^jjjajxu^l <jl ^UlS g-jJlgj c—ll^l <ji 

(j^Laaj Ia£jJ iOV-i l-iau ^LLajJaJJ Lagi! itjLmjj ^^ixj ^glll (ren) 

*<>- 

UaLij IAjUjc-Ij ^luifij ^j| ^gic- ^3 ^jAAxxiui (3^-9 

^JLxJl (jl CJj3*jujj <Jj .V ylallj ?« (_$I ^jaSJ V» 

c f »* 

(jl Ujl ^£j^a (^S-ic- a_plc. ^^£j> -^Luij ^gic. 

^j£Jj .^1x11 j^lc- Q *afiJ ^1 l^jjilj (J^jJIaJI ^Sfrl f-^jAu (jjjjAaJl jdxuaj 
U ja U/i ^ A^A JJ (Jj-ajai] A-a^-a ^jjUuu Ujl jjj <jl jjfLaj <illj 

<t ^ic J£j lj>jau ^ ajj f*3aL2ij 

(J-^J J /Tu a j liA jtSM ^kllc- <jl IjJ^ (JAlM 6 <Jjuj11a]Ijj 

cJjaLuj LaJUO pLalxli (jiaau <jl Q4Ai ijjiujJLk <. ibuu5Lj La-IiC. 

^A 6j±u)S& jji 4L_fl^ ^)Lila Y*, ® Aj^Ja ^JUll i£ j*' 

, * * 

^*J DNA -SI (JjatLuaJj ^jij.laJl <jj ASAx-ali 

• DNA A S^ui J^Vi ^^ic- (3^ (ji \L& i^yA 

jl La^jc- SJia*-a juax ^lc> (JjdjoU La Uajiji LP^J 

A -L^Luaj ’ Cljl£ C5 JA. ^5^11 JaLuuSl ^>alu CjLajudJ l fluAn Alix-a UaLajl 

. * *■ 

l^laj diVV^ lLjjV I o^gi ^Jj^jgj Uj] !>ljla ^*AJa,i (jiajaxj Jilj . l^ji j «}jv ^ 



(jjia l-ujoi IjiA Ja ijUj At Ail nhl l Ij a j j jAilU lHajx>i] 

Vj tgAi JJC. jIxaxA JaLiull £A (jfiljJJ 9-is^ ^4^7 

?fii£j3 (JjV-i diilil (j£j ^jj Uuju ) 

Uiaj jl $,\j l_£j £ ojLj ■^ c ' ^3 XI L>° A$ cb-^J^ Ia 

Q j£uj ^gill A a^oIaH ^j^linll ljUx£.a ^1j£1 qa aLaLj 
,,, y ) iV 4 V tT l^Ac. 1 iaj VjHjjft AjG^a aLaLuJIj djLix^all ^JA ^gijl 
lip] t j£j ^1 (jlj ^ Jc-li Aaajl Jac. ^aUl Uit f)^a tiljiiwj .^cJI 

Aa. ^3 C1 Ajx5La] 1 <ji ^c^jj . (Jc-li]l liA Ajc^j Qp> 6^3 

i^ja lixi-y ^ A3u3^]l o Jig -3 *l£rfl (jA b4^ Jauudjl 4-ili 

■ ( JjJaa l L5 ic. ^ajL Ijilaia VViAil ftjLutlj cb-ai ^Ijliajl 

L-Uajoa Jj Jj^aj «C5^^ <J^ t>» <jl ^ailL O 5 ^ 

^gj] (J*-<aj ^gii. «Jix*iV L>a» jV-iA^U I^JA <jA j!&l 

«q j j jjJa]l j A3i*-ali 

A=k.j ^g1c. Aa^aJl oiA ,j-a Aj^j^jjLa SETI £j_>>aa *■ . u * ^j 4$b 

(Contact “JU-ajl” AjjIjj ^k jl^L* Jjl^ jj^ ba£) • 

,^£j jAi-ea-a (jA -kltAjA l^jl ^juajSii-a 4Alljl aLoiIuj ^ja q j£jj SjLuoj 

i Ajji^. Ah] AiaI UJI c_kajuedl ^3 j>«Vnu bixS £3 j j] Ciwl l I^A (jj <Jj 
^ jjjj] aL joLaii] <_b-J (jA^jBl L^b^^b -^b f^=S lA? 

^ji . 4 1 ^ aLiLiII (jA iic. \ t aLuAuJI > jiH aV 

,Js^l ^ic- lij t!)laA <il£i]l Ajt-ula (jc- cAL-ujVI (j-a ^- \ . u -h i * Jia il 

“ ^ ; Ujjil L^j .(^ajiS/1 “L^J O* ^ 

j>l£k.^U Jjaj AiajA jjc. a! (Expelled “^jjIia” ^La ^ 



•)*^l CALp* jxs Lpk- 4 j L_fi|pC.VI j£-®J ^aOAx-aj]! jL 

JJ i )* jl A Aj^al l lAA ^3 Ijajl Jat^lj jl tjj]c,j 

^jU aIajc-VI jl» t^iSLou* ^j^-j ^ °Saa»1aII jlj^VI ^ LbJaj aj 

< * . *>J ^ t '^ L>* jA SAjAjA jljSil AjA.j lP 3 !)^ 

^ C)\^ jjJJJ^JI ^Jjuijjual A3j^ jiua At&ic.l j& l i ^lajuJI 

JjJLuil ^Ijjl C-ulA l Aj iJjA p j-a • V"\» J 4 J1 IqJ A 1 ■<*». ^ 

Ij^J (_£a 1I J^llj «?Liajl <&Ij ^-ajoij J jjl] £_)LJ| la 

jlj^Vl 4a*Jaj9 j! jp* i<&| AjjJaja ^ <L^I 4jL-a L-aI^V I jl Jlj-Jl 
Aikla jl V] .c£l]j£ dtuj ^ A3jxju i \j^Ui jAjj SAAxlJI 

' 1 ■ £-&® ^JJC- 4 - uU-a^V 1 AjjlaH^.V 1 ^Jc. $, Ijj 

l g a Iit a jl *Ja 1I A l i xA^ t jlj^VI j-Q ^a^iuJa AAc. c*lliA jl£ jU 
^g_i]| ^ W-sl l t AjAjC- tSAA x lLail jl^SVI eAA 4jl^j]| ^3 lj£ jjj tAjaxSll 
c_jAAj Aa* ,.. x JI ^Jj Jajjoull j*a ^LmJ l® IajIa g. ljj^V 1 jh “ j' 

•C^' zb^ 

Al Jjj-uij ^Aaj (JjLa^i V l^jl IjA Ifcjll JA^J jl Aj V ^jJl 4 1»®*^ Ij 
jl (Jjl^- 3 4p»^J 3jtojI3 tollx-a jl£ IjI 4^1^111 

Ai^Jl A-aS^Jli t^aJ j<oj . ^ol J^.llj ^JaXall Aiiat_ill ^lc> A *» j l^^jj Vli>® 

• cJ^'^'^l Ajj-taJSJ la dil]^ jl^ jj iASC-l {•- ^ jug j l-^U .S jC- jl ^jlluU 

tljjl^ la£ JjV^Ij 

.A_ia 3^1I djla^Lt-all j>a SAa *a DNA CjIjIjj SAC-Is j>alljj SlxaJI — ) 
,<iISI ajAj (^a]| A jtojI I Ia^J Aij*A ^aSI aj^II ja^aII jA *1£a1! -X 

t\a| 



V Aiju-all (j! ClltiuilaJI V 

.(Ailll AjAj) : ^- i uW^*^ 

^ja]| j t diljj. 1.^11 (J,jJasV llSj (JV AixajV I (.5^ ^ ^ 4 

- i J -U^ (Jxij V J^juoiu ^gic- Ia S^fcUa ^jaJ ^LalaJl <ji 

(jjUJ teliaJl JjL-al ^ Ujaiaij 3^=Hi V 1 :ua 1I <j\£ 

SIjIaaII A v> t* 1 ^ -N-jj ^rVii ^j| 4ih l^hiu L*Ja|^is! 1 . 1 ^ jJ u A jJa ^y&A AjJIa 

V * j*l\ (J ^aI JjSj Uua. JjV^ g^Uil t> lM^Y' 

.diljc-ljj /^ja 4_l]j (JjjJjoi Ia (.. ^ 

c«^ll Aiiu» ^Ifr “ ^iaaSM 

l jaJLa» ^^JtA S^llo ^ Ailjpfrl (j* (UJJ^ Ia£) 

<jjpj Oxford Natural History Museum « grVf^ 

4jl ^cjj .^jjj Ail ^ AjL X * * A jJjaSl / JjVi 

4AjaA,Jl 1 jC-JD I^aI U^ tAjjJaali oJlA (JjL V Ail jLa! 

<jY Ail Jjaj lil^j AlaA ^ t> ^ ^ 

..kuJ Qjil \2il$j f^uij fijlii&lj :a*a Jj\£ gHL»o^ 

jjjj ^^ua Cluj Qa ja&j UtajJal «<&l Amj» A^ (jl ^ajj l^Aj 

^ V] l^j^A.^Vurij ^ Ajaj V UajJjp jl^L^lj .<-J*HI 
A^3^3 ^ jaifj ^1 l$i ^>AiI A^aJI e^i .UliJ V O' 

: 015 ^^ J^ 1 ^ ^ L&Cj A>a£a. ^>a Ia 

.oJlj^Ij ^ lilaj l^ij (Jj 4 «(J^a;V^j djIjl-AjAli ^Sll ^3^- 




kj .(3 jLui 1I -kj^3 <&l ^J9*J ^C. ^kT (jZa\jiC*\ c*IUa 

<j!j£ Ajjjp-a 4jjJa3 4a-a JliJji ^LolLj” ,jV ^LakVI <j-a 

kia u] 'f^kll ^gi j^lnl l (JI^joJI (j& ajl^C' jAj .^JVI ^»Aj ku^a jj£VI 
^jj IkAj 4 |^ ^kj 4-dill (3^ ^>ac- jLj j! tjjjlll 3k <&l (j! 

(jl &k (j* .ii^j]! (J^xiuJI (jl “33^ j-” 

w . <& I j j^.j ^fuj 


^jj ?Brights u %LSj!Vr J l&aJ k JjJaal Ik Ja 

<skA (jj^Uj ljjl£ jl ^j| I^lj li i*3j difb Ik (jj» : JjL Ikiljjl iL ju^a 

L>* : Jly^J <klti ka iljja J*i Jj Ik 3k (jlj <<.U^.lklujV 4 JjJaai 
t^aJ 3-aj . k)k 0 l^l J j . ^in (JjLoJI 3! 31JJ (Jl^judll ‘ 3 ^ ja uj ^kl 
fik <j^ * 4-^1 ^Aj (j!>^ kkS U_iljj JI>JI ^>k (j,<a 3I k^C- L>*k 


(jjajlijj^ d& k£ tJkJl kkaj ^Aj i3>kall <WI AjaU IjbA^J ^A 
fAj» :Jk 3^1 (jli^ (jk»J jl£ 4^aJ (j-aj Jk 

3^J 4S^i*-k-a s^jj J] ujUSLI! jlwai^l ijAic. (jk*j (jt£j «.3jk-JI <]VI 

. jjblui dulS Cjkikl 


(j-jUII a^»u V ^jl 3 V lj 

k=k^a> 3 ! ^jWn»i V lii£]j .<J jA (j-a^d V ^ill aSlLs Qjlajj V 

< L&£jj| 6 k 4 jklmij (^i]| j$3 44 t \-\\ ^1 ^1 L_k ^l^joi 4iV . UJAJ V La ^gk 

kk ^ 17 a "4 (kL ^1 3 ] 4 ^a\ qa 3 k la^a . lllc. 

^gk A .ku kuk^l <jl <k=a.!k 40^aC <dll ^-A^xj ^1 V 5 I 


rt.J 



.Aiyi A^Laji ii-o c-A^ul® ajcJoj j 4qjq^kiij. (jiji^.* aJj 

(JjLvj L<u Joxj (j*J) 1 ’lah* a3 . ^jLuoJI ,j! AjIc- (jL£ LoS 

X? c 3j^ * A&'l U» '^*J jj;,^.. Uti<a La Aj| (j-a3 .Aj Ljjiik_i <jl 

aAI^)Ac»Lj <■ AHa^i . n j^ jL ^Ac- lx_±la (jllilj La y&j . A-LLLaJ ^-9 

. A L.<aj 0.A3A diaJ V$ *<^3^ aAYI U^ iS^ cJj^ Y l l ^Ak juj jit 

^jjjLjVI” AjIc. C^jASLali Usjll ,3c. lg» >>>J jl ^ jli£jJs” Lr *_nJ C<iIljA 
.^rj% >31 IgjlLa dipL “Celestial Teapots” 0 , “ajjLajuAI 


U.rOj” ^ . (^Jjl 4(3l^J jaJ A_]ai^Jj <jj£JI (3^ C^31l Alii 

qj^JI ^ n^a qa jit AjV A>* A,flj££l Lai Y ^LilLij 

(j£j |J Q^£Ali .^jj£lij <&ll (Jjj ^jjAjuiYI t 3 jlall (J ^ t in Aqj'311 dAaj .Aiijljiaj 
l^j ^jjc-lj 3i^'V^ -^j -iAHA£ (JjajIs aai! Lai 4^jA.jil 3 ^ aj ( l_j j^kj>a 


c.311 ^^i)) :ALajj Au3jj3| ^gh Aalj jjJuj ^^juiall (J^juojll Li=kjjj ^3^ 

^ Lkii jiSj ;(«j^Vi (> usk cfi *-£!'» <J ts') ^ Ljsii ji£ 

* # * -» - > 

Iu^jj) «(<Ojakji] ^1 l£» (jl 3) 3^ 3^ ^ •■■A^ll 

^S ^Ali Jc. jjAin V La jAj . jjWall jjC AjAI ^g-aAij <01 ii 

.Aj 3^* 3 <.$1 ijj^kj-a (j^J 


AjjJaS 3L«J ”3^3^ ^cAAsa oaj a-lL^ajj La (jl ClilLill (Jx-aill ^ Lxa^) 

. I g jlc- A^a-udiLa fl\*l\ j ^3 Ajjj»lllj A jQhAq\1 s\\ dilij La AjjA^^ 


V jaC^L^ i»5^ C ' 3^ Aiull aJj^juXO (ji cLjJ L * * OJ 0 * 

J 1 ^ a Loxx Vj i I^jS .Tm j^o ^ lr- AjJj^aaxII Vj t I-Xilr- Ig^lv'k jl L"i*a >^-> <— i lj jj 

- 4 Ui .M-flll AjjxJl <A2tJjl! 


I 


nn 



: jb jjjjjUjjil) pc 

Jl9j ,Aj.1j 1 Apjl Igji y\ • b^ysyA j^JJaJjajj Lojb b^y^yA CjjI£ S^Lai! — ^ 

^-JajS y\ tJljJP. !Ajj ^Uaj "^Uj iJLua ^U Appl IplUk ^ dul£ 
oM ^gic- Lallaj lyaySj Ap^H j>a a!] yy <illj ^su jpj .chaos cT 
jj£ y\ i^jJani) Jua. pic Jj UU ^ly^A tULuj oJ 5 ja.jxII S^Lal! 

j 

. jiklL (JJjcVl »Ai-ai LaC- yvu AjLmlII fijlAj .COSmOS* 

tafrl jui (JhLij jj£ll C5^ L& Lltp. Jjl ^Uaj j-a <ja> ^LkJI “Y 

.<&! jA f‘ ( yA l£ jpb 4 p j-GJ j* jjfU La£ 

SjiLJi liL^j ^_gi JaLiij Jcli jAj tLa ^ic. j_pll *^La 4iiila 

.^Jaj J^l ^j J^-aJ ^5^ UjJ^iaJj 

tA_iK c \Y\\a a^pujola]! Apjj is’^ jjpJi viVfiM jl V] 

: jL pc. jSj .^jjilaill CjIIaj (jjjjjjVl AijaL>U]l j-a 3^ ^ AJa^La £-* 

j& JpJj ^gi)i AS] VI iilliA (JaJj A! jpJI JApjl dijup ft-iLall “) 

.Jill 31 U 

<&li .J&1 j-a liil!ipl jj£ilj .Aic (Jftu*i<aj 4 jj£]l (J^S jjlS <AliI \ 

AjjIc AgpjJj Alaij^j jl£ jjj tAjlj j-a *u\Aj pj c^^c j-a Asia* 

,a1 Jti\ 

£-aj jap-VI £-0 Jjj p Ajj LjL p> j-a 3 ^^-a (jjj 

Lgjjj .A3jlik-«i ^9 p j-aj 4«(jpjVlj f-Lajdl jx ppaJl» pill ApVl jC- 

(p^aSI) t“A«-jjU2i Sj^a” khaos <aK11 ^UjJI <_L^aVl 

“pic.” jl “^Uaj” yaujkosmos <aK11 lL-^V' 



£-<ai*Jjl j jg AyW ^J-a . ' il j\ U -1^3 

£jya\\ . JjVl ls* Ajiuoial! ^jc-L o^Jifl ^ i)^ 

4<UJ l^_illa1 j^q d^laj jj (_£JU AL}.1a]I ^ Ajj^3>-2 <jLijJ U^ 

“- l) j$ > ^ AJV” a aIc. ^ U^l (jl 4^Lu-aVL Llfoaa (jl£-al! (jl£ JS3 

<J!la AjVL t^jabOJ-aj Lpl*»a 1 ,HajL *L > Ll-rA Hi (j-aljJj 

^jjijjjii <Ludii]i (jgk Aj£ij ^ <3uUiii aJ-i^mi 

j\ ^jjlA^ji ^ja (Jsl ^jjjn^Vl A^sJAjuj ^ja AjjjIaJuI (j^J ALaALa 

4^)juuil (jl tilj.il ^jIjxjui . L_fl3_^all c^U3 (J g^ (j^ 

;Aj3 IjjSsu ^‘al-Aall £ uji ) 1 \ 1L& jlc- ^)iaj >^Xi 1 Ajj 3 tLa lujL^ 

jl AjJa3 jl U-lAAj AjUUx lIijALUI <ji (jlaj (jl LS*~^ ^ ‘Aill 4-£p clP^ 3l£» 

JUaJI qa AAjlill AgJ ^\k ' ^«. (jljudj] Ac-lix-a JP-^ 

f^al 4 Ailj\A^ll AgJVl 4L.i,t^iA ■11 LgJ&A\ 

?csd)l gcsj!i <!w <|s> 

Ajjxx-a ^Lu LaJj Ail (jjjj <<£jL-£i]l>> ^ u^ » (!>*£■ ^>ij£j.i cJ!^ (j] 

>aVl jl£ <jl • JjVlj (jt ^ ^JjSi 

^uajaLdl jj^a .ajjkaJl JjLAjVl OJPJ tip J3-S 6tiI13£ 

Aitlallj SjLall A-iljL (Ljajl J^jC-Vl J^°) LP^ U’ ^Lulll ! aj jJal ai lifL 

Jj lp3^ j 4 * u^] ui® u^!A?) 

, lij Jai^all aIS ft-iLa 4 Ala jj^Uj 

La o^£ ^a AajUl AjCj^I Jj^ll fijijiH ^ 

- e 
«?<i3jl ^1^ <_j-a» I )3 a d)lx-al^I! ©LiLuji 



(jC. l a^<! LaAle Ajfi <_£A1! l VjLah ^j\ ^ji ^iia (j^ 

4 ^gic- IjjAal ^jJaj i^yA La Glle ll£k A_jlg_ill ^^J3j .ft^Lail Aj]jlj 

4 (J-al£JL V^jLa lliji JUh A-aJJie S^Lall A-iljl dul£ A-UoalLs .Aj^j^JI 
.^aA^lijC-l ^ ^jJJflJala ijjj-^ ^ai IjiSiAj .^giL-saAuuj A_li A-iljl ^ ^l j 

(Jj' At ^j£jj 4 ^ju : A_i]jl A 2 iUa . J)Ai£j^ (_g-^ k J^J 

?aK Iaa ^ jkufl 


I l^-jj£L) 3l>kH A a ne, AjjLall A^j-alall ^_g‘i ixj £ Ijjujj 

(j-aj . u' jA aT\A 3j£Ji U^ ,j ku*a x ^ 4 V 

iAjallA. (3^ O - ® IAJLuAj «?3lLaJI (3^ (3°^ i aJI^jui A_i]j «^)j ^jl \ iS*s (ja 

. (Jo^allj Aklat^aJI Ia^Aj j^\ 



fk> (jjku c j>kli» c-fl^ju) jl aAJ QC. “31jSjA” J 4 *J 

^C^lb AjI Jjlila Ajjlg_ill Aj^Iaill Qj VuVn l 


^Ij)^ gjjjl-alli AatV<U AjI$J ^ * ^atu * 1 c-^gAi <J^ 3 I (jA 


(Ja. ^ 3 tJ ^ajll ^ C-L^H fie JAJUjjI La£ UkLaJ 4 jU^jV^ ^ ^alaUjal 

jjjjuiSJ lit^a 33-yjkil! ^j\ (Jjliila ^jjj »A_i3 Ajl^j^* 11 A 1^>* <a\l O^JU^ 


‘ //.,*» -V.\ 4 1 A 1 


3^ Aj^iaj . Jjjt*aiLa ^je 0)j * ^ 3-Jal luA 1^3 t-AaSlAi (_£yj bAajt tAAj 
Ajlg-i ^Jaj ^“Jlj^jj” ^jj U£ theory of everything (TOE) 

jUall IaA le- ^g.Vij A-kiill AatjiJallj ^^A (J^ ^iylaj jl 



IXa Ajlgj jA <&l jjj jl Jc* “ jiifj” (J^al^l J& *Uj u 

f,^jai Aj^Jaj -v J$l Jc. jl L. I'NJ jLuil 

AjJij» jc- ilia> 4 ] I jl j^jj j£Jj . jJX JlJI j u^l l IajIjjc.Ij 

.A-Jj (Jj^aJJ V Aji LalUa (Jjia cj£ 

AjjJatJI jjliil (jj aauk .Ajlj*3!j CLn3l Ji£jJ JjUj U^J 

t ** IJI ^H]| ^ judJ I - A AJI AXlAi-a AiJjJa ^3 L_flAj a.^ill 

Aja^IjJ ~ Xi*i\l jx e^j&j lii L-fl^lLall ^Ic- jl j-a 

V CjLjaJsl Jc. jl .Aj Vj t J^IaJI l^lLoul CLiL^jJ l^ * 1 ^ a) V 

aIc. (JjLujjJ l$_iSU Vj Igjbjj j^-*^ V <_£ I 4 l- g i-t jl IfrUiV j^g a djVjuj j£-aJ 

AHa fUaJ L$\ (jj Jj^ LJSjXujL .C-jLu^II 

fk J CjUjoiUjii (jjaal aIajj Jll cJXj ^lajj finite axiomatic system 

^' , I^jIjjI j^aj V 4 -s. . ^-< Aj^j^flj jAxiaUJ Xa UojIa t C-jl * a I I 

Jj AijiaJI oXa jl Jl Nigel Cutland -i£Xj£k (Ja-jU Olii-IalJI ^Jlc- 

j a"\ t *Tn &Aa^<a Aj-alc- Aj^Isj Afr\' 1 AjjXXaIj )*\J I <aj^ A_iaLuj t»— iIjc-IAj 

r \ M L*il ,> lii 

jAjjIJI Aj^ill a^j t**j ljj,tid I jja<1 ~In^^A jU ju XaI 
(_Xal AJlI^J ^j^aaull ^XjuJ-Luj)^ I jig. ^ *■ (Ja jl ^ % £ Ajjul ^)-lC-1 

i . jjjljall j-a Ajla Jl^fr <J£jX J ^ u] 

llixwj jl iwtjuu jVI Ijlj .^1; 4 j£ju«-a]I li j^a dlu^ 

Vlj 6 6Ai^JI djliLXj£VI dilpikj lil 1-® libj 61J j2 

. ^ 

jial t jiLuiaUJ AajI^ AftjJaj Aj^laJ CjjuajJa La£j . L_jL^aJ 

«. jjjjLji] A-ajb Aiij j-ajJalua M theory ^>1 “ <j^ 

|n. 



jl ^ic jjjJajLu AAaJI jj wUII jJjudSLlli aJLaa] jVI Atllj 

jjjjuaflj jj^Aj V ^joiaji ^aA ttiiljl £a j .^l^l jfc Aill jj£j 

ojiA Aic L_ia jjj Aj31a]I ^Hiuilaa . jj£ll Ig-la jj£lj jiil AsUal! jl SjLJI 
4 Qjq^ Ajii^aJ ojiia j jl a$jlc L_LXJ jill A3UaJl jl S^IaII -jSkj (_$! t4 Wa^l 
<. r UjoLaII jjjjjL_u cLiaJLoAj .^jl^-lll ^aA^JjaiiG JjaJ 4^aJ j)Aj . LuAjluI 6 AaIa. 
. AjjI^j Aa^*"- A_laaj Aic L_fl3jjLj jl iAjl^j V La L aI^II ^1*jjJ Laj jjVIj 
Jj jl (jj 4 ( is* J) L5^ 

.A-plg-j A.u»a s-Lua! ^gij Jj£j La IajIj ^AjI^j V La 

^•Aaj >,aSu ^jtgjV ^jujj (^1» ijUli jijli (jlojjl c._ jl& -13j 

4 aj‘a-v \\ ^ jAj . Ijljl £jiL V (^Lll (^JliLa]| (JLaSJI jA All* Ajl (Jllpk jA 
AjV» «?Ajuall t!llj 3^)11 liU» « Aj] jfllall jiAJ (J^a 

«. jj£j La.ljc LJa^ui jj£j (jl 31^1 AjV» <<? t _ 5 -Ljjuj jA ljLaI» <<.^JajjA 
j)l Jjl LiIa]» «.Aijj i t u»^j J jl>i AiV» jj£j j)l jjl liU» 

ILLal» «.IjjuO*J j)l jj-lJjJ (JjjUII (J£ .(jtijarj (jl Jalx>nl» «?A3jj 1 > n>i^j 
c-jAJlIj L “VljLa]” Jj 3 jc c_i£» «?Ijjajxj (jl (jjjUil 3 jjj 

liL.«aj UjV «?liUl» (Jj3 j)C (wifijlj jl 3 j V Ia AJaaj Aic . ^a*J «. 

: jLujj ji jA BJuli V LLia 3 4(JjUa ^Aj l^ifr (Jljjoill jSlau ^^lll AjjjaJl J] 
Ajjxj^a jl Aj£aj (Jilail ^j.i^.9 «?(jli3u jl A.ir>.II laUjISII Ajji I^Ia] 

V U Jl I 

AjjJaall jl» c_flA^il LaUajIj aJLaaII Jjl^ 3^^ 

A±s3aJI (jc- (jiuii jl Aa£aJI jA jl£> Ijl Iaj 3 j-A>^lj ^IaII j4J 

Aqjq-vII ?Aaj1^a 1I AajA^ll ^A Ia * Jljjoill ^3 (J aTi tV ^1 AjjI^aII 



w&lj ~nr- 4 jj \ ^ il l 4 \1 La) t Qg£Il ^A W l<flli -lie. Ajjl^jil 

,T «.AI ^ 

:btii\ JMI 

jL<ji ^ t jji s^uii aUui ^ :jjj ^uii 

iUjb JUJl jA LK ^ A-jU.) qa li V ?aJlU]l J^ 3 

oUj^ ^ (J-aiU tlal^U <2kJj-£aj ^UiL 

. Aan.^ll IjjKsV -iJ^J <KK ^ <jK (j]j LT^ 4< S^] 

A_^qj ^ b AjuaA 1 U» : Jl^joJI ^JA “jjajUu ^Ilc. ^>lajj 

AyjjlSLa! ^CJJJ lg_j! ? ^jjJLadl] l VVmij-^ ^3 d-iU ^xlc-j £ b^>SM f-lilll 

(jUd Ajjj'vaM Ajdasll £-« \ C-H^J es -4 ^*"^ cUU-lli 

*Kji Lg\ c> .^JJjjWIj <j&il\ t jadUJI jUijA-abti aKj*-*M 
SjjJ 1*J1j UlKSII ^jlc* A n>c- dj]jJ3 jflau ^lli ^ 

jl^au $.t$uj)j mitotic apparatus ^jUddl SbL jifi 

r 1 «?djlj!j^aJi dc. ^r-1 d-^N/1 ^jlkAAllj Ajj-dll ^»Ua3j 4A£,11 a1I 

ujIK ^ Dean Kenyon “oj±& ebjUll 

Idajx-a duld)l UK Aij JjL x<5 dUJl ^ ^ja <^1;^ 

Jx-tfal diLJ^j QA aUail AUIiaK]! (Jjj-alilllj o^Vl 

ajyaJ Us a l ;*>■ 1 1 .all ^jt-ulall AjIjjiU <.—U1 da J to ba Jl 

:Uu^a A-J^jljjall djUjU-dl (j! UAU Aj-tfa^UJ ajlii dsLJ;J qa (jjjK 
^3 a^gtrtA.ll AjUoyll ^ji u *] LS^ 1 ^(jK ^jj» 



I La La . ^£L L ~ Cy* **“*is cl)j^ 0^ V DNA Al 
a£j3j <ji A-iic* iILl .(JIjjuJI I^A Qc- 4jLa.VI ^jJjlIjjjj V fiJA.j ^L*JI ?^£L1I 
^lc. (JjVOL c-ijjjc.VI £y* ^bt.ll £-1 aj VI ujia>j I La (jl Vj .AiJtilj <_jj.ll] 

T \<.CllAa.j Lajjl Jj^U ^£L 1 H u a 

* * 

UJ ju Al? *ji *L^] ^l^-o ^3 Jjjlj ^1^ _jAajuU <jl c_JJj*AI i^yA ;c*iiLl 
dujj <jl A ~£aj Lll^lj ^l» : JjVOI eLA Ija^jl 0^ ba 

jV .AajujI aI^Jjujj ^cJjtill (J^JjjLU ^LtAl (J^JAaII jUaVI <_^3 <^£L fO*** 0 " 1 

<jl I^jUsIjIa AjjjaII S.iUtoJIj flxl\ <jl djLjj jj^kl Ajl ILa 

oj^Vl) Templeton Prize q>%^ ylb^j Jo^ S^L*. 0* 4 » a > a 

ILa (j;jI uaa ^gJj ^^Sjj V (^l^juijV! O'* gjjll ^ <jc- LjoOI > ; >n\ c aA$j 
Jj^ac- <L)IAj J< Ajj ^Lll 3f LU ^ ILa J|^)2kJ <jl ^^g-i-aJJ ^aAlc. (J£j . jLajVI 

ILa <_ja <JjjjJa ^jA3 Oj^j O'* lT^ 1 O^ 1 file- <_ja La <jl Vj . AjAssl 

(jSOj CjLlOU <jjliLa Vj tAjjlaj Vj tcy^ bjO (JjO C_LuOU <UV t jIajVI 
^Lll 6 (JjaLo1I l_&2^a 1I tillL blLj IjjjA La 0^3 . ^Ac. Ail LijAlAa ^]j j«1jj <jl 
<L pi£!J I La wiL-aj Jflj yv «.c.Li^VI ^aAc. ^ Aaj 1 aK lljialj 0^ LjaJJ 
AajLuJI (Jjj^aall aliOslj La (jLua <ja <JjAaall cjaII Ojl ^1 (i _ 5 L^. AjV c-ijjC' 
t&U^AI 4_L-«al <jt SAjLuAI jl£sVI ig'^Vn AjV f.Ll^.VI ^aAc. -jAijj-a£j 

^IxAl ^ >Ti V ^Lll (jj^ll ^»Ac.j ^UjjaJI (JjV-} i^jAlaljj ^jl 4J c 

''^ljAjLuj jll" lO^ja Q;ll O^J ^‘ C ^- L0 (34^ ct 4cJj^Ail 

Juaxlll AjJLuj ^Jlxll <jl» : ^j^jj-aU-All jj£]l <iLaic. ^L>c.l £_iAaJ! 6>fLu (^Lil 
.Iaa^j AiAk-all ±Aj (jj£j (jl cJ^Oujj Ajj ajI£jLLjj ajI^-I cJ^ ^ 

(jA ^jjl£ J£ ^ ^jAn (ja l^ja La J£j sLpJI 3 ^LLa ^j] 



YA «.Ae.j^Ali ^g-frlLaj 1 *_a c_j£^a 


jJ-L-al (JjLaaj A j^aHL*W diaall (JjV-i (j^ J^lJ Ui*ij 

AjLla t.wL ^_a^uAiflil CjjlS ^A olj'vll 

(3lUo Vj U^joiiG <j£aj V DNA Ji A^an AjcuL (j\j qLa^I iAjti*. 

** # 

.(JjIj uX^y "jis” <l ^c-iAjLjj t<Jj]j ^L2ljJ V <j] (Jjib 

. ka^j-a (jjafijAil (jj£L$ (jl <jk»J V 

!cS|qI djd cJl qq dfll dl| 

^ Jj^saill Ik ^ Aj]] luL-ajj La <ji <ji A_Lii]| ok lie. 

V LgiV tdlij «tdjlj^i]l aJ]» Akl ^g-alu V <_5^ i ; .iuaa diWUwo! 
SETI ^aL^j jAjj'* 4 ^- a3 .Aj <ijxk! Jc. Jj ^akJlj (Jc. ^jij 

jIao djUieW ^)k. O* (j^ U^ UJJ^ 

(jjl£» (Jjill (JjLju V tliiij <■*j ^k^LtAllj aaJLujjII 

^gk IfrjbujJA ^LajLlaIIj Jj\V.i]i jl£ (jjj «.^Ljaa]l 

A_ui]| |pju*aA ^ssjaii (jLjjjVi (J;JJ3 (j* <_>ki 

?«dl|_^2fcill aJ]» bjLxj Vj DNA il ^ AIaaIsIaII OLajLlaJIj 

AjjXjua L_iJ-ud]l i^ya cj-^. __jij ^«a^.2k ^k. ljle.LujJj 

A_iiAa^)SJ li^k (jl :i-_LLudll Ikj . Alj A^a>,Lko ^Lilajl a ^ ^ a k , .i 31 

A^Jalj Sjai ULaj^V lg_J k£*jj j Ihoa I gWn $;La]) SETI 

<^k V iAjkjll Jl*-SXA 4j$A ^^k ^jiulA ^^k lllajXA 

(illli (jA loji «V *ilk (jl£ li] 1 -a 1 ( akil JuJLaa tJf jUn A 



Ju ^,xj alaak^la ^ill «^_ 5 £ill ^Laj^adll» ^ix-a (jLjoj W u1< ^ ^3^2kJ 

.^t&l 

^^£3 c_jj\£ < j J& jV^luaVl <^3 Ajjju-a iai V 6 LajT liJj la£j 

jJjmflJ ^aJiSj Ajjta-a (_£ji2v, ^ ^ UjV iAjli£ll jJL-a-a Aji^-aJ 

cilli (jc> jjUxiJI (j£-ajj *(JlAj ^Ljga (J& ^^A-l 

i£^a ijjjjii ^gic. AjIjSA] (JaI£ jJjuJu aJJaL (jjLuj W 3 *1 A^la^a L-J^LujL 
a ^3 i“u-iijl ( ^Aj . g.lj«ai£\lj e-LijjAll A-^)J i,k\*L\W ^JJ <iJliA (jl 

V t^Ax-IL UaS^st-a 1 g 3*!a£j ^1 tAj^Iaill Ag^liJl ^a aj^3 lgi£]j 

djlj^ill ijc* Ujjj-agi «3 ^j^» S_^3 l^glfr (jjlLi ,jl ^j^-aj ^ L$^ ^ > 

Ail Ajl^ill ^ ^jJaJJj cAj^aill Ag^lill qa CiljaJi jLaJ V «a!luJ|» 

.c-Ij^j£IIj ^UjgalU U^Loiaj <j£-aj 

(Jg j^-fljjgiLajl Ajxuujj La (jjAan ^ 5 ^ ^-‘■‘^1 jl) A3 jj ^Ic- 
^ikLui V jAl^la tcounterflovv iUia-ali jtnll Del Ratzsch “(jJSlj) 
A-p^lill q.A t^l*j UjY liilij .<^£i (J *- 2 fiic.Lji-a (jji l^klij] A jt-ulal l 

i^ 5 ill iL-auall jLj]I J^jalJ <ji ^j3ajjai V »lj.<aj£llj ^Ij^jaJI ^j lc- <jl iAj^l*^ 

4^slxa 1I <t _gjuula]l ^n»q*ill UjI A^jil 6 Aj\j£JI jg Iti 

. l_jjI£ i J2>. j 

^jlb V AjIj£ 1I jjlxaAi] ^£i Jcli ^^pal^ial <jl jjLui J ^ clA? 
^ill ^A «SjikA]l» Ajufkj UjSjJLa jl (Jj t«Cjljaill e-jjl£» Aia Ciai 

.c_jil£ ij^Lj ^a^pal L- ilJala 

jL 1 jja ^x AJ t A ja I j /j>a AISl jljj^ll CgLajLi^all AjcnlaJ liofi^-a tli£A^ 



4_pJj ;CjLojIxa11 A3j^)xaII SAia^i ^pl Aj£a 1! ^pL-axi! 

Ajc^j IaIjJ (j» q\j& V AiAuall (ju Liia^a-a AiLua^L 

JJ lgl£ J;!^ r 'tA_iaJI Cjljjl£JI ^gi l &\ji <^111 SjjiauxiH oA.Vk*all (AjLajLuoll 
. CjLajla^lLi DNA JS1 JA>jo 3J (JjJafil ojIjjc.Ij ^-Laj^ajll 

*\ii AXQj^aqll ^gic (^Slui^] (j& $.LaixJI i»J (ALAI Vj 

la jJlL ^aA*Jlj |)ja£ ^ cIiLojIxaIIj AAic. Ajj^ J& 

£jaj . ^oj^saxlj Aj^A j<ajt/v\ j CALc.ljJ (j-a ^ At> d^J LoJ ^lxlij 

V c- LolstJ! (jV .AjaIc. AJLoix .^)a-a lIajouIj t^Loila j^ laAa aJLowi 

(JjlS ^Ic- (JlAi ^Axolo^ ^aOAx^aJ CllV V^lLujV (Jj-ajjll ^ Ulla-a Q^aulaJ 
^jj^Sklc. Ujj£ (J-4^! V Ajj» u^) ‘y^L-^ J** Lff^ J’ c£>^ 

. ^Laj^aall ^glc. CjVVA iialV (Jj^ojllil -jC- 


IxjJa ^j^,axj ^»A*J jjJUuill (j>i«,.lll IAjj AjaUl f>AA AiC-j 

^Aj^xAu (jjfLi ^3 4^1 UJ J1 "‘ a3 ^ ^g-ij ^tyfjAalLall ^ji 

{jj 4jj A-o£J (ja tSja. jjajoill IjiA ^j£Lij . a1sl 2 olaA 

«^.ii-ja^ll JLajS>Vl> (j-o ^jj ^UTi Ajtjulali <jl (jjjJ ^jjJJjAl^Ui ^_paau 

L$\ Ajj^u (jjl^ <j ^ 5 ^ La jAj t“functional integrity” 

n «.Aul /ja 1^3 !>Lt 3 L-lUajq <AjIj ^3 ^1 Awoliaj <J\Vn Vj tAaSulaj yjjjc 

(jL (JSVl CS^ L^ UlXJ 1 L* l { flBj^ll IjlA c_jl^jb-(al ^ji L)^J 

^ A^JaiLa dul£ 6^ Ajitejll <J£ tllLa^Luall 


JlQxj diLajix-c C iuJaiJ ^xlj ^ \x^aV I (^LkJI Ale. AjIAiII ALo q^JI 


^AjajuJI^ Cjlja^all aJ] OjaV (jiaSjj /jjjg > Q>*J h o' 1 V] 



jjc. l l ejUWj ^uaj» Vi JU V Lui (i _ s ic jj-aJ t, La.Jail Liaaj 

liia^x-Aj <&i <J*a jc- AjjajjiaJi Ljkai Jajj V ^Lli ^kJi 

LLjjLq ^Ull ^IlxJl jl£ ji» : Jj Lua Aiaj^a (j^aiJjJj ^AjjljjiJI A_iLax]L 
Lli (Ja*j (JsjjjV (_5-1c^ j-a <^JU A_uJj Alik Cuil£ jjj tlik 

Lll jJl^. AAlLLaV A^a^B J^ 2 U C-ajjk-a>>) Aiuk «dllj^a» j-a ^ 

4 \\* \\ ^ ‘aid] ^Lc«V tJijuji j-a A^ju Ajcnkll j. j >> ^’1 ^ ^« 

l_uc. Vj (Jju-aV^ ^ in<a\i i-i^J «<Jjij3*ali ^Li» VL i ja>ja .. 

j^i <uii Jc-liu Ajt^nJa jc. Lai «.liy! ^^ja-Li i-^j «Ljijakill aJ]» *j£a ^ 
rT «. informational djLajka ^ <Jj energetic Aalk ejj^-a ^ ^ v» 


oa <jiii jl£ jla .Aa^AVi AjIc. ^ a u>»a S^kVi ijL*ii oLa jiij 

Vjljjuua jj£j ji ^ '^-3 4^ jjSli (jLa^ ^)juiLa Jkk ekuiVi (J ^">»j 

lAa^y jjjl£ 4 jl£ ^^ ^ .AaUallj A x -^"'A A \i j\ (JLtiVi jo 

^Aj cAaUbil a^A ju^aJ V Aj£ij .kk^j Aalkli ji Lj±i-S Aalkli 


kjkLi jA jJi^j ji lilk Aji jail Li < jVij .aIaUu La Llk 
ji L&kLa Aji “ljilT ^)LLi La£ jSLIj fe (^\. u ^) Lji ^ll i AJi £ci ,^i 
Ajlgi ^ Jj via 4^>juitiA jjc Jkk ^LLi ^a ^1 cJ*ij aJ] diliA <j\£ 
^ji Laj .^jjjlxa CS^ Ljkj ji i^Lta Iki (J*-^ (j^ 
^■kaSn (3k-Si ^ ^jJaLali ^ aAr^lj ^-a ijjujka !ka ^Jx3 ^Sli ^ji 
j' $ Ijjuj 46^-a ^a jj£I (JjlSu £j\ ^>a AjtJLaJ (_^^i Loi 

A^j-cua-a ^^a t<ilji (jc AlailabO C-boLll ^jj^i (jjuijli t(jl£ La^-Aa ?J y^U i i A l i 


ij-aa .jjSJi ^ jA l^. » - Ja j ^i Jsulj^ali Jc. l^_J ja*L ^1 ^jLuJi 
.Q^aXsk. J*a f^\ ^JxSU (ji (ja AjxIaj Jbi l^ji jkj ji Ciixl i 



jl j^ II ^tilLaiVI jl (j^AJ Vl» 4_aS^a 1 •> nVvV-j 

VlJala. liiik (J}\ (Jjlik jl dLaJl jl t!>lfLa dUaJI (3^ ^1 

Vl» (Jyjlj -^3 ^j3sl I ^ill- ^tUlLuij (jl 1 nl& t <Ul (JjSl CLbudlj^ 

jl lijk L_laj 46 jL) 4»bVl Ajz^jl La jj^I J& ^ (j^ jj-9 4 «{j^^ 

rr <<.^^-a>LaJI &Jt$J (Jj-aj 

4 IjJjij Lajjl JjV JllI £±u (jl jj.i*Hjui-a j=>J> Ja I jA AjjJaall C-il jl 
jl£ jj ?(jJba-A]l nlall jj . nfill jc. JU*j ^gij JJj£j dijl£ jjj 

dul£ jl ^ \yxl'±i VI i, tUi^Jjl . jjnxu jl C t 1>J ji] 4 <3^1-^ 

r M^l 1.1a. A <Lia_nIa CjLJoIjjsI ^gic- e-l-iji (jj£JI lj3V$la-<a 

jpj) V ^1 3^1^ tlal 6.1ja^a AjUflall jl jAj VI 4 Ija, Uua.j ^ \nul 

j>o Lnjuaj V-lifi l«liC- .laJ jl (J^U^-aII j-a tLa^-jjljj . ^AjcnlaJU CjU ^1 

AiilaJI (Jj 4<L-aila. AjxjJa Ajag.la ^V £-*-**^3 V ^^3ll «e^iaJl» Clidal I 

4_iaAVI jp J^3 ^ic- 1 $ iSlj r °.Aj7kg \a\\ £>3a ^»Lal Ajj» * si Jil.lj3 lg-jl 

tLpVJlC' *LafrS 4_ulfLaj 4 j_^£Jl (Jjl-oI - Ia^)-uj 1 LaJlic. t^U jJaJJjoi La£ 

^j^i-aj Jj^ial l ^^Ic. Spall (Jx-al 4^^!! (Jx-al 4Sbail (Ji-al 4(3^3^11 A-kfJa 

AjI^J (jLaJ jl Vj A Vs.aj V L_iIj£ 11 lllAj .^lajjllj (JV-aVI lU-^I 4(3 = ^l 

*■ 

. 4-ajlall dAA JjVl JaliiSl £jJaJ AjuJaljiLa 

dlljaill (jiaJtJ lilljA diil£ jj 4jl ^^Ic- ^xiaj (J£j JAjusI jl V jVlj 
Cll^a^l d^A jl LS ^ (S 1ju V 13^i 4(3^ ^J ^1 «Sii2Jl» 
Aodluaj JjV*i l^.'^ij .^ojI ^g-ic. ^1 (_^131 (JAill ^g-A 

L5 I&j .J^ AlilaJl c_uU*x^ l^j u^jjj ^^1 AjjoljjJI JjVaII 3x. j x> > /a 
3 j1ju] 1 ^ jj£Jl (3^5 ^ ^iil jl jmJl ^^-LouJl djjAVJli 4 Jla. (_^1 


I 


r^rf 



idjULiC' <j-a 4 j 3 La (J^ J jI^aLojIj JjC- li Aj£Jj ti-Luiasj 

a-Lajjall S^jJa ^gic- tiiL ^-a A ag <li Laj . _^li L> UJ^ 

f> ^ is >r:.1 v n a \ A jj o't 'y 1 'A \jl^3 d)^ ^laill i*-s» i ^ .^■sw ^ |j] ^ jjjj f 1 


dj|^-9 J>A-i^ a*j“\l Luj.ia gp»3^J (j! A: V cJl^LI A-xJdlaJ ^JlLallj 
-i jJaa^a l a5^la tJ&L y^iaj-a]! Lai n .,JjlLiJi JaLLj ^j jjjujJ «oJ3a^» 
J$i 4>aj .<jj£ll gi c ju i Tn <&l J u>^3^ JbP^J Jst 43^ ^ 
ILj LaC- LLij LjAic-j .AjarjjL diLLaC- ^j-a Aj3 4 > £j^j laC* Jjjjjuw* 

<j| ^1 Lu^a> CjULaxll o^J (> _ 5 ic.VI c_njuia]l jA <Ul! ^jl (jl ( . ^>J U^ 

I J^jouJI jA (jj£ ^ ^JJ l^-jj i* <ja jjLLa jjc. lg nun 

^gic. (Jjjlaij ^3 LjIdaJ jl UjLiafr ^a (jj^Jl ^ 4_£^>2U La ypaxj gjl ^»l iAic 

. jjoiliall C5^V^ lL^I (j^ 


(JaSLj J] jJjLlS ^L^.S/1 *I& Jii-alij J (3 Jjuj Laji lJJJJ ^ 

ajLi AjJj.Wa.i (jlxj j Johll I La (j-a L3^ ul ^ ^ajl -iSj .SLaJl £ L 9 

lL-^I 43 ^ ^ Clij)£j 43 -il V] UjLiajVi 

S^Lc- £^aJI I La o^ikl Aia^La y^^oui 4j! . A_ia 3 ^ 1 i l^j^Laij oL^JI 

Robert ^"(j-ajjua lIajajj jjtill ^LalVI *>A-a A^jLL-a Qc. 

.a<L^VI ^ic. (jLuaJ ^^LaJVI jA£]I lU^- 43^ I C-L1V Spaemann 
^ Helga Thoene "(jjj W^a’ C5 iujuj^a]l A^llc. AjLLjSI la Jj jiA> j$.a 
Violin Partita in D-minor « 4^; ^Lj jlaill LjjjL» Ax-jiala 

lIjAssj jLs . l u>c- J. S. Bach < / 5 Ljjujj ^11 

O* LLaj <c.jJsaLa]l c" iitli 4jj M 



Ex Deo nascimur, in Christo :A A j.vil i A^lall &AA dlAit xa Aj^J)I\ 
Aa.laj li**J jj^IIjj rn *morimur, per Spiritum Sanctum reviviscimus 
jjaUll l$J ^AUrtl Aa3 i A&jlaSulb (j-aill IaA AA^-aI 

aJLuj^II &AA ^Ai ^$Ja 1 (jl (jjA diLLa (_£Aa ^gic. 


UiLaJ Ailia-A aILujj Ajjiixl £La^y (JjJaa.ll (j£lj «A-iSall 

a r- jLa-ft Axj t lA Jaj ^iC- jjjIxaj ^L£AJ L4AI& tA jIlujsjx Ajc- jJaLa 

.Ax-jjll AjIc- 


^Ic. qa aq&jaj AAall jjAaloli A K > *a aAA J l£J 1? 

4jatoila AxL Ajj^laail AuLaxII l Ax^aJ <jl CLiaJ ^j] t -^liS aj » ^(^ jlail l c-b^Vl 
LaAi&j t Uaa Jj LaAiCr AjAxJ ^. laj (^aII (j-aill ^jl Vj .Aiaj 
o^iui d IaI VI al^il (jl ^1V A \j<cia ojjjk^a jl VI,) a a Vlx3 


jJjl Jjkj ~ 11 CL |J^^Jj3 AH^_il_jAft A \ W n L a <1 < i ,'J^ «.UaLoJ A <aVVA a 

eAA dlLuJl ^all lAAaj A9Aj^-all \j 4 (J-al£Jlj >* ia\ Ax^ jJaa^l l 

^jIajC-I (jjA lijj-fl LiSUjjJj-a [)±Ji& AC^iaiLall (j-«J .AJLw^JI 

- iV»\ l \ ?Aj £_uij AaJAjuJl Ch® l^AS Alll Iia <■... ilia ij VI . (_^<a«lll 
£jJaj ^jjA AiAj^allj Aaj (j-aill <jl SAalj A laa .ll jlj (Jjlj (j! (J ja*ln i 03 
Aaj (jl tul juj (jj 4 <ilj£-<ua .^1x11 i _ 5 ic. (j^Jsxi) J^J Aal 

^a! 1 (j-aill jjxjjjj (JaIj ^jl AjAxj ^oIslIujJ V ^liSlj . L—La. \ ^lc> 

t^gAjjoiJK- ^llc. Aaij-aj ^llxi d^laill fiiA^J 1^3 9 j .liLaLa) laj *.*i 

(jAlaJ q\ tJaaa aAa.lj Alla. ^ At^ jUa^U l ojU*i A-iij^ ^ ^ A } 

Q^lAlajJ °i . AAali VaII l laJjJallj ^A lAA ^jl ^jAJJj . j^j^a ill 

Aj^tlll AjjASj Ajlia Aajl ^ Ia <J^A (j^*^] (I) 0 L)-^! 





Cllpk (jjillajj ^sA^fi-a .^'n>n A 3-iVill Ale. V] 

^3j - A x-Ulall (J^ (jl A A jt-nlaH Jjjli ^Jj ^-Ic- 

(jjjj ij 4 (^pajjpC-V l iA$i AUC-Ll^OJ -lislj (£X.\i'\S*u^ 1 ^)J^Iill L_fljjulll3 

^ Jtia.1 Cjj^. Ji3j i *«.alxll (jjjljS t^Tu Cjl3>Jt^]l» q \ 


.^jjA a! Is La ,jl 1 tlilj . jli£jJ JjLujjjj 4 ^ajJA 




- 



o jjfe jl Ljj sj^wdl)) 

4j^Ju ^ jdl ObJl 07 ^^ 

aJLJLj-i iucwJ? ^ £Uj toj^judJ JsUlaii ^tfcjdli 
^1 Jd« J^tXl U (Jl J-^Sv« jU y j& 
W.Sj^iLl Jp ^j-S5 

^»jJA JljSb 


( juJail jjSUJJj udauail (3 

,j „ #. * # 

i/fy •w^^di Jj-^s ^Lul (^i ( Jp ^Jh l$j 2 
ddi . . . JoljiJi 

^JaJb jb-Ldj jlii |dUJl J0J+A&; *i j 

a f » *.»{” 

J* ltO^' 




:“f!Gua aixila” soal da 04 


lag - au Ail b* * ^ CJ^ <j] 

SjAauO AjjoiLU ^ Ulxfl til&j ^li j£ <jl£ lil Lai .Ajuala. S/t*il (jl 
: JjaIL 1 liilau y^j$ l3^j *(JL>^' A .uJ a a ^ 

J jWu ^j]| dilA^V I ^LuiSJ *ijfr ^g. ?k J ua . l l ^iLudil ^JA C.^JUJ (jc- ^ic* V» 

4 . >ij r. Allu!>lac.j ^jjjil C^*^ 3 ^ U,*qj t {J^ y^ ^ LA ^jusOC- ^^ic- 

g^joil djL>?>* aII dlj^Sk A_ljlfLaj ^glc- • L r J Wl£^ 

jjl 4^ j-v t * IjIa^I 4-LgjJI oLl-^JI CjIa^I jLqC-I ^A 4-jajljua]l AjjLaJl 

' «. lipjl JjllLa Ajajliall 

I**'jj>* ^11 /j;U \a$ a 15^)3 U l U'W (J^Jjuua £Cuuajj (jl L ut aj l C_l^Jj 
djl±^l ^^LuaVl Cjl^aut Jl ^1^ CjV),->.».. ails .A-x-iJaD Aijliil d^Vlj 
djl^a**.* AjLulali A^jlall dil^Vl J* l>>,> ‘ (j^ij t A.*.JlJoii A^jli 

t aV^n *y 4 x iilali d).Aa* Igjl ^Cj tAjdjljSj sLuij ^LLaS . ^iSJI 

p' tizj i jixj l!j1^.L c 31 *jj ^>**^1 a jj^, Ji <jV 1oi ^ aJ i ^jAA ^n 

l^A ^‘ Q ijjuft (jiaJaiij ^ *Jli L-^J <^-ij3*-4j ^ajls ^AJfL ^)LuiJ 

jLnJl» (J£,JOU (_$J1 AJujljiU q£1\ (jjia. ^ «.^Ujuj>U ^ x ^ u l ail jLulJ1» 


. LgJ *UluJ ^)JJ*J (jl <j£-«J V «*Llw6U 




uUl 


__Ibuua- 


u Aj3^>*-a L-ij3*4 ^ji. j^uj (jl 1-iA o^Liyi 

La Uijj ^LjI ^Ijjuaiuuj ‘f 3 **- 3 ) 

A 1 a\ -y J ^gjoa Aj^lalla ^ <J\S La£j el^ol J4 j^j j^Js^joj 

i # 

^ 4jl VI -OJ^^ l^lajJa-a jj^u] Aj] 




^^aLa Aalj Aa$ yj (JIjjjuj Qc* L_iLaJ 1 .,.,-iac.1 ^Lll > .oil 

cj* j^> uj^J W; UJ^ J 0*3* Jj^4 Melanie Phillips 
Jisu U^kl ’ s Jjj£jj” <jl -i*_! Laaa dj^Lj «. j^uuj» :aJ dJlia V 

LGM (little green men) jULuaSI jjJn-sll Jla^li JjUl 3-J (J 

Aal j^jj . 3^^ <j-® jL*-<® A^Ljaall oUjl£iI 

.ali) \lc, lx <_$l JjjL 

— )V) ^jaA Jalta” (_^ai1j£jjjV 1 ja^l^ cjjjoiLa ^jl SjAc- Jjaaxaj 

Clal^a aN 'jl 3 ® 4-*aLai]i <jfr jac- 3 ® VVl 

jOfruiH AJtLa ^ l_u£ K^uma laxajJn liJ^ljfl ,jl£ JlSj .ALaaju^Q 

• An Enquiry Concerning Human Understanding ^ill ^U^an J» 

Aajlall S^aiLlla S-iSijA (jajtjill *La LaJj tAataaLall jjjjljil tillgajl &^jcaSI» 
A aj’a^ Ajtaala C5 ic- $.laj taj'sit aU jbJaAh (jlAjJlU «jaaia l$aja*a V 3^ 

i _gic- ^jSa A_aa^. <Ja-® (Jasaa La ^gj^a3l (J-aaSLa jA 1 tg jjjjj 

4^Lj . oj^at a ^jaj] la^ti-a la ja eJLia. A a. ^-^aj jJUj -jLuijj Ca^aS .S^aaJI 

• f^i^a Aaj-li. loiaa>V dlaat-all ^jc> laa^jC" ijjj tdij-ah (j-® ^3^ C$ 

U\L»a \ nLi^LLa 3^-^ <_S^ 4aV Sj^tx olaaJI CaaA ojjC- 

©jldaA a-liL^A fi^aiv Jjakj 3° ^ V 3^J • ^ <_gi jl (_$l <_gi 

* «. ^-a-ioiaI! I La 3aduu V ^ vwlla Vjj i(J a n,h <J£] 


}UXJI O-jA 




(ji Ja^Lolli .SjjJak l^LtAj Lax 60 ^ 3 ® 

La^a^lj ^>Laj Ua ^jja” 




: uniformity of nature 3 A? k a h 11 oLu fO9-0J -I 


«.^u*j V ^lill &La ^C«J^ 

Kx (Jj\ ^<0 I^JjS j^gjLojJJ a\\ S^LjfluJI a 4 U^] (“^) 

Jc. 


Uniformity of experience ojjjJiJI <Llo 9 -oX <5>-L: fO^iLi -f 

t Cjil ^ajua dljLU-il dila^jjl lg j£Jj 6 .iLix-aIl ^ 1 ^ 

. tic-U-a \jj-a e.lia> A ^ x^aJ ^j,^vsxa CL_^a 


. jLaj jl jlS-a <^1 ^ IflUa^a Ja^Lj ^1 I 4 JV bjzM 4-aLill (m) 

. \jya»*-a ^5 -ajoU V|_5 te^Lja/i AjcXc* ij/j y*-* (->) 

JHaII I La jl ^uxj Ji3j tdjjj'V* a!1 VLlg A_*Uall j>a LiAj 

l" sa\' Ajl .aLiaJI (J!La LjLkiaS c_jLi£ ^3 

jjlaJj t jj AaXa jjc. jl 1 jj\£ jJ-laXa c^IaIxII .AjjAja* A-^Jaal UaUIjI 
^ UaA V) 6)Sijj La j5Jj »La &Lj^ (jl 

La LajJ Ail j^lajj ^ j£lij .SUaill tdlj ^ A* nlall jjjli iau ^1 ijaj 
«Aijjwa Ajxoiia ^jjojuj! ^gic. s-lij ^ua^a ^LuiSj I\) * « 

Dj^yjJaj j^SjJxJ 1» jj laA<aIl3 ^“tA-jAm^Il A^aLi^II aJI^ ^3 AjI Vj 
uL (Jjj3 jA La jjjJaS^J ^il Lsj j£lj .Ax^niaU ^^a . i C- 
^\\ CIimuI ^AJdC. A tjjj .A-aLiJl Cijia. AjjlLal t!>L-al 

AjL Ll^ 0 ^ V ^Lk-al i^JuoiAll A-aUal La UijJ jj ^aaj oi 




(jj .'XxA Igil ji iCijJux Sz AaLsII (jl (JaW a\\ i yA 

jza^AJ <jl IV^aJ tftLiaJI <ja V*lJ ^-oUall liljljjj ^joA ^jl^Aij 1 uVWl 

JjSj i J^\ o^aIaaII A.?»x/>a] 1 «tilljail 1 <!]» Aji^ ^A=kluU (jAaj^C-VI 

. La Ia^j ^Jsu \ \ j \ .nQ*i jL 

jl ^ qlad^ XjjLJ Ic-j-Ja ^a (jAil ( ^a1c' jj]-V\a ^ja <aLa1I (JjLjJ 4 tiiliJj 
A^I^a] aILaa! UljLu ^ AjjAja. AoaAI Jjaj .lHuJp ^jlc- lla^ 

^jc. L afc-v^ IAjLuC-Ij 4<j JUioJ I ^Aljalli • j AaaII <■■■ IVTk ^JA djj^aJLAll Cjj^Sk, 

.^ja^JI ^jt-nlall (JjjS Aja] ^g.A*Vn cJ*-ai jl SLiaJI 

(jlajiJ jl liA CjuuiI -l£jl (jl Aj V 4<ilh jl 1*-Jj 

^gic. .ajalm Uj£ij .ujtifll! ^ L_ac>ljJaJ Vjj 4 (JjjbAXllllj ja^I I^A ^gi 

'L^jjA* ^gJLaJl 1 n*\ n AliLylc- 


“0qiS>” cidqd :ismkjll cilfl c$Jc jicpli <fiULll i^qll 

:<j£tiilii4ll 

^3 <jSJj . Ajjlilil 4juu]nll (jjjljl .1*^3 l$jV o ;'>» . al l j£ij ^JJA 

(JaaaaII <jl Inla^^A Jja>A (jl JjjSJ J$3 !A » nLal l CLiIjj j£jj ja. 1 £-*-2a>* 
(jjL ^glc bjj^ ^giju V (jjluJi <—W"l iS-lA ^Lwall ^ 
.^j^LaII C_i|^xk ^gic- c-ljj Jj& 1 jg aIIJ c.j_lu ]1 ^iLailujJ V Cjjls *.llc- > oli u i 
“^jjA” (jl l_iA . IjuJLxj Aolc. (_£jJajj Ia iliaaila >^> tilli j)l£ <jj (jfLSj 

.CjIjaV! (JA jluijj ^1 ^jVl ^A aS\ ^ ij^A 

ujl y^i I (jA ^jLauJ ^jll jjl Aji (j^d A V 4 l^-maj Ajl^. ^ Lb 



j-a] jAuil La3 , ^UulLojI 4*i^xn cAjScj .Jj£Lj^| 

^^31 ^LujVI l AjIu ^al CjIjjj <x-ulall Jjjijfl ^Ic- 

. dii^ajL-all djl£jl A_iic. 

- Lo£ ^jJal-All ^^Ac. 3 Ig jjgaj (JJjjuiJj 

liflj AjjJaLoll L_alSn dlJ_^a^M (j^o (jLuoj] ^US ^a-lC- 4 ^Ha3 

<J ji j >*jolj . <ill j (Jj 3 -LaL5 4il V t lllla^La] 

<j! aj*>iIa3I <Ga£\H3I Cj1j1)oi 3I <_£ju ^^ic. dji^aII <*1x 1! S^dJI <j] 

* 

<J JlA Iac/) (■** <a>,n j i ciili dlS^ (jli . u i fij £_laaj jj )1 ci!!_^Lo 

S^iaJI ^jJa AS^ (jl c*T. ntJra^ _)ljLa£ t^lLajl (jj 

Aaa^ixJI °*.^jl 3 ( xia3 Ajoi]^ j)V ttllaa^o (jj&Lui .SA^aII 

^^ic. f.\h (jjjljS lySkj ^JiC- ^gic. JjJuujj <ji U&al (jj 4 <JLx ^$\ 

v^LaU t«4* n^ll QylS» (J& i* vWVi jjl ^gHa. (JjVnu^l qa$ t J ^ ia 

iAHjIj 4jt-ula31 j)5u jjjj dlllu L<uS <x-ula3l CIiIjj q c* 

• t ** x 9 a \ 1 ^ <q . ^ \ a 9 ^ \ l->t \ cjijlbjj ^ I ~ n . ‘u. ■ 1 a 

C5^) (J J& ^jJA (jU (jiaalilll IjlA qa 

cdLaj Liii ^ja ^.laJI jjAalftll IaUjjj jLuaji 

j\ ^31j LaA^.1 0^^ L& lauJalj bV^* 

Qjjj UJa jaAj <>\jla (j^Vl (j^3j ^<x.:iL3l L>^ 

(http://www.royal.gov.uk/histoiyofthemonarchy/kingsandqueenso flc- A*al; ^Ja3 o i 

JjS \ O o /I fy i aA c. ^^ILVI |*J tftheunitedkingdom/thestuarts/charlesi.aspx) 

Vo A ijiA I^Ia ^aa^iAi' AjulLB jj^a 

T£y| 



jLiJi S^U-Vi (jl 


SjjUs jA ^pjje ^joitlll ( jjkll» :jl ^ejj ^LulLj ^VLUa 

UJ^ ^VUaSI (JU 'aj^JLAJ AjUjL L-fijJJtJ <ji ^alxlLd] (jSUj (jU JjJA 

* ' 1<0| J t-laxjJa dlAJ ^jjx-JajJ LaAifr ijj-alxUll L>° ^USsij 

ja\ Aj£Llj .Axhillj X>Lia] 1 jl£jj <j-A I ^aAjVj 

jle KirjJaJ Vi (jjljaflj iiil .llUC. Aji <-il^)JU Ajila.^.ii ^JjAC- <jV 
j-cVij l£^ JJtJ^ljaji V ^i a^^li A.tjtoJi <j5ilj °«« AiUuV i 6^-J 

S^joJij *l£LSl ^ ^jI a £ Laic uV ( l^jiaj ^gjl i AjsaUUL riil 

^lilj£ ^jjjjjudjj^Sl 4 AjStLali AaxAaJt (Jj-oj (JJJ>$ > CL?^ (JU 

“(JjaJqLs ^aSj” 4(jJ^U^i ^ijlfaJj ^_5 _^ju1a1 £)J.1a Qjjmlaij (^Lll 

Aa^j ^loli ^jdj ^ (J^jj Vpi-> JjUJI William Phillips 

LoJ ^jLajj vLaII ^le ^»Aj Ajdjfr Vj Uk^ V 4 ^jjA 

^lo ^JrieV i (JJUi Ig-jjjni j ^JjoiaII A-aLS LaJ ju i V$ t^gjt-nla JjjS jA 

.^^Jjai^li jj)Ia.,)A.li Ajj^A. 

(^Ixah IgJj-la. ^S^jcaII Cllj^sw A-ajUa] (jt (jAJJ La jAj 

c-i^u ,^1UJI CjlU-al^A qa lUUul if3^ lS^ V IjliaSI Uua. 

Ajj^9 JjLniuj A” qa qjijaiaJ V *UI*JI C^V^A <J*pkJ /_£lli ^ 

. ^x-A-iSl qa «A*-iiLaJi (jjjijil iill^lji» ^^A Cly a,I 1 ^jL ALtall 


•iflukiil diilcjiq r~il |Q-o/j ll 


AajjJa j^jA l AjdJLJ l^_j£ij .I^^J US L Uaj 4**uaj\ A_ia1*JI 



^laj (j\ i^\ .a^AUa Ig- a 1 & (JaJjoij A-ijoiLLV! djULoxU La^S 

jjV!j C-UjolaJI djlj£ilfr dua. (3-° La AajJ-ViaI ^^ILIaII J 3 PVail ^gic- aAslj til 

. AajJViaII a AA djLj^A ^jjj IajS 

(jV dl^Aj “. f jja” <^_fl3 ja ^ UJJ^ La j 

aAA AdLj-a ^ L^> (J^LaJ ^J! JaSMj 4—UjuaaII djl£)tc jSuj “^jjA” 

i>i»J A L.^A.iaj LaLu aJaLaa <Jj!aaV! J5k <j! jAii» : Jj£j !<jjj!jii]! 

JajJ ^£l iia.!>lj IULa ^ jlVud V Luilj i^>a.V! £JJJ LjA^S . (jjaxj <jC 

^j\<.!AjI (JjLll^a Laj] ^aijll ^ t (jJJJ^L «r»La JjAjj Lo^S » Ia$ in 

* * 

(j^)a,lj ^AlaxAaJj ^j^Ajj jAjLL e^ AALaJ (j^iAdJ VLa dllj Axj 

^1» S^a (JjV !aa ^§\j LaAlc* Aj£]j AjjIj]! a^£]l i£j£ *^LL 

.Jbia Aj (._ laA x^aA Aj^lj JaJJjA (jjjAaJI A^.! <j! ^jj^aJ ^ji ^WuaiJ 

|Ja 131 a 3 . ^jUaij^A La^ j| ^jj*a cAJ£Ua]I aAA ^^Ac- A_1 ja! aAc« Jr>*\V {j! .Ax 
,jl jVl Aj£Aj V aAdlaJ! oj^S ^djlj J£**d C>® 

IaA A=J Aja^J aJj^ojU Ljjj <jf Aj£aJj tAJLa. ^ <jUaJJ^A ^jJJAaJl <jjAA 

La JS3 <,j^b Jajj^-a La lltd <jj JjAj LaJj& t^j <jaj . jdV! Ajc. 

«... ULa UsLj;I LuuSI La^jj Ajjxj 

A^l^x-sa ^£jj "^jja” ^ji a£.jjV JaaJL ajAkV! aIa^JI djj^jj! 

tCjjdaJli ^ja cP 3 ^ . ^g a\“\W JaLjjVl 6^3 

^)d) jAj }/\ ^jaA ^>^3 Lo ^-ic- jJ.AJj.uJ AaaIxJI (j^ 

( ^jjiA (J^aia f.lij t^liiAa . jjV|j l_U*jia11 CjIs^Lu La A-Ajlala (JaC. 

tAjJI ^jUajjuoJ aJsuj^a djV^- (j* ^)Jj£il jjl L_fljj*jjuj Aj! Aj V 

AjLua Qjd 1 1%J*\ iAA j\£ jjj (j^j .U^jjj Ajjjjlu AS^lc- ^dii-u Aj£]j 


Tit 


i 



LuS ^Lta j . AjjII ^Uajjujj Qii Ltalr- AjuLAI AJ£)LxA 1 (jJajfU ^jl 

C-ll < au» J N 11 ^Ac- ^Jj!Ludj j^jl lal ^ ^ > Dj Ajjlll ^Ljjall ^ya ^SLU Jjot 

bubble- Cjlc-Uall Aijc- ^ 1$ Ai^LLj <^1 Ca^LutcAl ^ Aalj^l 

. chamber 

^gjJaia^li jLi! Ajj null ^gi ^jjiA Ajylaj ^gAc- _jj^_jui ^gij 

c — 1 i>f^ Uj*> Lai Jj Laj^J jjtuAI jjtAI cJsjjujliillj 

■jc- j. s i k ^->j La !^LLo tg_Laj t jj^Ij L-UjouAI (JaliDlfr Sjjuilta < ^jia du& Aaajj 
LaAic- filjjiC- A <a\)--i<a Ai^C. ^9 (LL^H LaJdC- ^jjj£jLla (Jx9 ^j-a ^yaa^jgi 

Ai^ia LJltn*i jjj^ll A >^-><aj (jl ^j^iAi«jA 1 jjl ^jJalj ^Lj^aa ^.LjaJ 

J® jfe c4-“A' /ya j^L-all Caljjjjall j\jj ji <jjjj LalaaVlj . 

Aa9 .^c-aJl ^gi Am,^ $1^.1 jiiLuuJj cauaaatAl AaLAa jiLj i 

. /«i Va» j\ A»tLtui aAjuAjuj S ' *| v ^ y ~ ^ 1 -^jy ] ^AxAl y ^ 1*^ 1 

l^ya y ,j_iA a_fi9ij-a L_1 jjJjJ La p /jjj > >n jj}hti ^gAj ^Cl9j Laa ^walibjj 

: jJsi^ JLk 

Auuij (jiafltb <jl JJUOJ tA jujlLsAI CjLj diLuj ^gic. $yi<AI j£Lb Ajl Laj — ^ 

. *11 AjoaLAI CaLj ^Vnujj 

J ^j^aj Lli 4 necessary causation Ajjjjxiall A nu^l l j£Lj Ail Laj — Y 
&}^Jt^a.]l (J*-aa Ajjj^yJa ujliL/tc. Jbuoa AjtaiAa]! (jjjljS <jl jjuaj 


. aAi^ 


tui^a 


^Aax ^ (jl^ .i5 j ^sjjA AAuAa ^3 A-tailc- Aaa ^Aj jl9 ^gjjpjl t_j 

? c a 

LUli i Aa^tat AAUlj ^gi LjA^k ^Aaill jlcA cCllt^all ^j|j IjajJLa AjLav 



La J» Aiptl Sju jl (“jla” cjL&) j) 

J <AY\sl\ V lij] Jijall J j^ Uai*. Jo jl£ ^JJA jb ^Oj j-a 

AjjtjJI ajjjjJall J jl tdjj^JI jpa tfrx^a J Vj c-ljVI Ljl.laJ J 
j -jr 1 ^' 6 3 a jo <Lu«ai fallal ^W"a\ V Jblbj tAjjbJli <11 ^loiVlj 
^J C^Lkj j^aJaJ Jkli ^juA ^lill j-a JLaL J)^0 <aulu 

j-a (juLJ J Jo ^£j p 1 $jV nL » l l j^jllllj <mjaiil i < a*x ^ ll 
<■ "nul l J ^jjA iilJa3 ... A jar Jail jjjll Vj t JV lj i -\u *ia 1I “"L^J 
<jjsU_* jjS 1 ^JalL jb Jj (^aJaJI pl*JI (j-o j > } AlJV^ 

Christopher J n a nA JjluiJ Jlbal YAuS J s-jjJj r* »■ *"» A «. <ji&^ 
J SJ.VI <*K1I» c_l& “^jja” jl Hitchens 

. jJixll IjlA <1 <jja " JjSJ” Lai . Lallo (_>J j w*njA 


I3j (Jjjt-all jjjj j-a J* cHp 4jj cJ_J jl cJaL-ojV! j-a <^ V] 
j^ AjjJaall aJA JijlUj jl 1 i 1^1 * . ^jJA <^a, j^ub 4* nl-al l jjjl 

A_la1x 1I jjjljll jl Lu3 AJtjall jjjljl AlJajj ^x-abuall Jtll jjala 
Spla 1 g L/ ^»JI e-Laiatll jjj 4 JVlj c_Uxila 1I j-a dila^Lc. ^ 


La tCLAjjui^ll J£ Jo (Jj .C-Ojoiai ^^JaLall J Clj^ U ^Jb-aj Jo 

^ i*iwjjgj Lab Lwj jl jojljll a-i^-1 j^- 1 ^ t^.-^aSiiJI (_£j^jola 1! Ijo 

<i^alaJl <iC>ljj—all jLaSVI dj-la C-iLai^. j^-aJ !)LLaa .<*JL AiLU (JjaL-i-all 
.^cJ^aIIj ^Li.i ^Jo Ja^J^ll j)£-AJj tliiaj uL,>i*\ CjVL-oliVL 

<11 cJ^-*% jl ^Lalail j^a J&l! jl ‘ 

t \ ^ . X.J j\ ilJajj jl t<u>JjJall jjpljll oLa ^iijj lliaLuol 


Sul 




^ all ^*jLuiI l - ll q J j)-aj . jjjljll t^llj dlUj (jJiaaljj ^aApau ^3 I^A jV 




QA aAgJ UUJj . L-jic- ) ^lc. LuiJ jj£Al ^g^alxJI 

. j-Ua^ *Ukll 

AiAaJI JlfrxJI djjj->» <ajj cUj^oC. dj'y* aIL jLaj^M '^jlj^\ Aa^JI 
jdlji j^i$a>j ^jjjUII jl£ duA. ^1*11 aLLui AjjIaj Aitaj ^ Lij LLaj;^^ 

-4 j-v» *W -j^ii ^qU ^jd ^joij La^s iAj^nlal! 

dj%» a \\ dUjj j] Jjib LaAj& Sjaill a AA '^j-iA JjjjL-aJj 

>£j) 4<jl Vj ' *«• A-ia-a^Jlj AAAlaJI L-Jjxdli (jll LuoLoll JjTll) Igil ikk!ylj» 

^gic. Ailiaj LaAi*i i^j^\ aAAjII AlljjLa j-a J ^&LI I ILa Aj ^laJJ La 
AjI Luyj aA^Jj AlkaJ jV .(j-ia-a ^Lj AjI did AiAaJI Ag »ll dsljaut^a 

laJ-Vru U *>>j <iljAj jl j*a Aj V ^)d*J La LjA^. jl dljAj 

La tld J iiljd jl ^Ij.^Laj Jla .a] LLmJ dAaJI (illj jjfL regularity 

*4 3*1^1 1 dj*J j& fJ j) Lr »^4 a 

i^jAall ^^al! Isj] (jl ^Jaill dialj Lad . AixJi j-aj <—ijjst-a ^)-al lAAj 

aAA ^jLu ^JjoiaII aLik ^Jjuj IAjj tA-aLI ^ L_±lall ^Jc, (JjjjA 4 inla jAj 

- dlLilAdkjjj Lj£j ^j^A) (Ja^) A*di LaAic. U i 1 g n& AiLo^all 

LaAaCj . Jalc- dul£ d^jU^aoll jV L3 uI dll 1 <ag ‘i«ajl dlljjjuj \j\t.Lr» dj 
Adjj jlj Adlia jl a^dlj _yaxJI Aj ^da jl Aju Lj_^)^ji dl^La 

L_lXuJl j \£j . jVy^a\ <J£jj tAjJ <J5L jjJU^J jl 4>a3; ttdl dj J iVn a 
jl ^1*J j\£ da . ddLuj d Aj^j-alj ^yaxll ^adda <jl jJC- (^Hl 
Cia^Ulj .-Lx-nlaJI jdlja j-a <3^3 La ^ AJa jjjoll ad ^ (Jala 4->Laul 
i^^DLall j-ojJ LlAl£ jl£ (Jj c l, wU jdi ^a] <jl Ad j lVill 




jua AjlaJiuil j-a tADLaJI Aj aAfrj La jl£ jl j£Llj ,<£LuaII A-ajkjj 
.tiili ^J^jL-al] L^-a jfL a! j^- 3 iAjt-Afla]l jjjljB CS^* 

jjAl! ^AjuiII qa Ac-Loa. l^jjfL (JjljVl jjja ju^ll jl laA \1j\ ^jJajJj 
dljl£ La£-a A-ja-x-a Ax^ai (jjjJjL-all ^aLa Iaa t Aju^lrall j^jljB jjlg >J 

^xjuoJ 1^1*-° taA^S Ajjajt-a A^-aB (jjA^^aj Ajjsu^sj Ij^xjuj ABB .A.4ja. ui 
La jV (AIIaB iduAa. Ai La bjyx a jl Ajlg-iil lj3A*-a jjj . jaJ (j-aa^oi 
jjl ^ ^ J ljjt£ jV V i jj v^ll ^Ic- (*A>^I S^oiLba AiLxklj (Jj^A j-a £>jl^) 

,A*_ii3a]l jjjljB 


ijLi_<a (Jjj) jl Ill jjiJJ Ada^JjuuJI £jJ>J dlA^I Ifl^l LaAiC iA11a£j 

j,a lI^ l jjA^Lall ^ja dllj ^Ojola]) JkjjuiJ AaLb jc- Ajaj>>i<all aJL^jII 
^gVua ^ Vl-Sj Ijjl^ ABj ' Y . (jjjBjAj^all A - ^JLN j-a tAj^j^all 

- iJ^J^ 11 ^ A-aAaJlj b^k x^ajl jjflaljj |^jl£j t^L jjAajj l^jl£ . jjAill 
^lia <JlAjJ)i\ j^a ^jjujJ A-aLiB ^CjJ 1 j*-ajuj jl La ^A*J V lAA j£ij 
Ajji^k A-aLi3 A-Aldaj Ij^iU Ijjl’Vi.a I^uji ^gJiV IjBAjN-au ^1 ^A^lj . IjBAj-a 

^.^JjuuaJI ^'jjuU j^ <^LaU i jldj ^1 

Tom Wright “du|; ^jj” £jj-alli . jl£ jjJoIaII lAA jl AliiaJlj 

j£ij idiL^3ajh £*l^j! AbI£ (_£^aj A-ajAlll A;UJjll» *lJj^ 
jAj) .^vHj V (illi jl ^Lu jaJ I^JaUSI ^giiSL AjIa.VI iA-aUall 

jl Aa^jj-L-a d|;Ljjl La IHitiali . jj^Lt-a]| IAbLjjjj aAiSfc C-JLaJ La 

jA La jjBAx-aJ (JjjUII jl£ djAaJI ^Ltll Adda 

^Lu jaJ i^-aixll daall j-a ^ \c- ^^da Aau jVI j^j iA-aL^H 



^k .aSIaa. <ja IgJ Lj . IGI^aI Li>^^ CjIjaV^ (ji 

u «.^jj]| LaA Ia£ flUl ^gVl A 

^Ltll JjjLua jr^ljua (JaIa. {&* ^ Cllilj UuaN (jb jjGalj^Vl ctdlAl 

^jL ^jJaL (_£JxSi Ajujial! ^jjjl£ ^Ji^c- c__il_La A-LLuUJ jA 

L >|Q S i '' \\\ct. aja a ^jJI Aij*j IaIja i j^jaII £y* ^ j£j V AjjlaII ^Loi^V 1 

.djl^aV^ (JJJ <jA ti2k fU i.l^jj ^-=*J (ji CT^ 

uj|^a>jt aIL (jIaj^M Jj^al tA-xJjJall U^ *4jjllll 4^^I| 

. l-vV I'A 


AJaltstA ^gifr Ajt-ukll Qpljal «<ill$^jl» ^A Cj1)^xaJ! q\ ^jlxu 
liA dlx j >sij <jj» ^.Ajltlll A^jUIaIU "(JjjJjJ -C-Hj *is^ 6 l£>^ 

\il!j cjtlll gjAxrtSn ^ diLJafj t ^ g n^ A ^k A^iSk C-ftSl 

U^jc. ^1 Lljl q \ ^ ^ljjj L-jluiaJI jajijia ijtlll ^ l£>*^ 

fl U XiC* Ji l_iA (j£J . A-ai*. l_sV 1 <*4;1 ^.Loj ju-lxj Jill J) 

!V c-j L.riaJ l (j! ?^HLjj1 I^IaS iJa^3 A,u~> L_kli V] *^-1 

Aaia. U-iVl Ao>l3 U^l^ 1 <j^ ^bfuJ J Cr^J 

(J» y \ L-JiLuaaJI <jl ^C«ji U^ L)"® CS^ 6 J^ Cr L) -0 

< 1 1 ^Ic. (Jj ^LiaOjoia £)a! aI^JG AjjI^a] jl (j-sall^ ^^A ^liuc>V^ 

«.Aliix3j (^>-^1]^ *“ Aja£i Ia ^A ^jJjl^aJii ^g^niall (.jAaJli 

A ^ /\\^ \ l I ^ ^_Sj ^j l Lkadjl A ^ AjaaII dAA \^^C'Lojj_5 

(jjjliM j jj^aGj Ia llJlc. C—UAi ^ JiaJja VI ^jc. < . « < j_4lS» 

A_iic. (JjjJ^aG Vj V <-—i\.>.iir?fc 11 (jjjljia n .£^)A]l JUiV bj^ ajlilc.lj 



laiL Am Aukll ^1 4_ullaJI ^ jjjA ^jjjlij .JaiAa ^1 

JallLj (JkAj jl 1 *<->k mi £Jaj V j_$jta]l 11 a j£Jj . (jAjV 1 j£^)A ®W^1 45^ 
l'-jj.W ^JlC. JajAl u” vWjtn Laj Lluj j^jtflll jl ^1 . LgJajLui £Ijjl A^lidll 

> s 

.ajj^AII l$A ^ jjJu ^1 


Laj Iajjj (jltkJl Aih jLAjVl jjLV'^ jA AjljjIAI jAlj£3 4<A11 Ic. s-lAj 

<AiLk ^gi (jlUJl (Jaa LlaL jl£ u]i •*&! A jl ^■^■i j^ ^ V 
AAIAaJjj A1 Jl ja^j jLajV^ cJ* 4jt-ulall jAljS jlj (JjAlj • (JaiI 
<jAj J^a ^JoIU-A ^gic- (_£jJsuj Jj3 jA ^ j-Ahia jjfill ^Lk^ 

Ia_1aj ^gik-lAl jl^l^Vl c^i~\ AjLuj ^^Al jAijlll jlj ^IcoVl 

jl AjAaj 4jla jjLUil jjJ^J^jAl ^1 jl ta^LijuJl ^aj uflj jl ^jAmA j)A 

11a 4^111 jjE- ^LjJaS . (JAAj (jl AjAaJ ^-dralbl . jALoiII (_)dj £jjjj 
aWI lU^ jm) jaaA ^gjl) IgAc. jAljalli . jAljill iAli ^>aAj jl (jAAll 

.(JJO^l £jj Au \g liftC ^Jlc. ^JxJi j^l JJ^A 4 jALAI (JjjI^J 
JjS jA <JtJfLill jAlji «A^jA» CjI^ajiaII jl “^jja” JjS 4^J jAj 

e ** 

(^gAaS jl» I • (J-u) 1 Aajl liA IjAaSJj .oAl o^jjuj (_}LAxa 

4 In Vi 11 oIa Ac jjfL 4 La^Lmla ^C- jl Iglik jl SjIaII jA ^glc- *&1 

Jl s < 

<oSlAj ilj)j3 AAaJl <A3 ja 11 <j?jikj lgl£ <*-n!a]lj . 1 AAa. USja Jjlk. A 
(J£J LxAaLk AaAj .Wj°I tUjA^b All^,Vl Jjl^JJ ^4^ L J 4 L^_a1Lc- ^gi 

jljiaJl 11 a 4<i]jlc- ^ a ll^ko Ljlj^ Al (3^ 

• jj^ ls^ l5^j^ u^li^ o^j *u^l^ ls^ V l^aII 

^juj 4Aj^Ix 11 jAljall (JSLl lAj AJIaj 31^11 .S^jAmia j^j^i ^ 

w «.jikll AjJ 



(jU 4 *jilall 0^1^ «^1 (j) <J>*11 Lu^j (JjLiJudll IjlA 

J ujc-^ ^ ^j n-sj^^l l <j£lj .<LxxJa 5alL Cjj^II <>» u>*j% V 

dll^aV 1 <j^a ^13 4_jl (jjACjj ^3 j^Ij . 4 jy.nla 4_lllj Clil^aV 1 (j-a f^ ^ - LmiaI I 
<j! ^-llaloiJ V lAJL^j 4jt_ulall ^jdjljSj *4»nL>\l 4^jli ojS (jx 4laJU 
\ ^ jli 4 p j -s. ■» ^\ \ I 1 ^Ttn ^j^Jj . L^ll^ dljJi^. 4_ljl£^j ’'l* Urn \ 

^jb!\ i>aj -bjAJt-A dj-la. La ^jl ^Jl b$jlj La ^ 4«. nla ll (j^ljL 
“ajjA” JjL La£ t4aula.ll (j^ljS V j uv n «,a l l <jl c*l<jl 

l aa j^oJl ^x» IIxjjLujI 1*J> (jV tillij »^J' S n-ill ^A /jn^a 11 (_}j . ULajJa 
<LaJajSll tiU«gj IAjUjC-L 4»j\lall (jjjljij (jLajVl ^gi (Jo-ali ^-a^-u-all 
JjlUJl Igy >>»j ^gSll JlVlj t.iu«*all dil£icj S^ja^all regularities 4 ujL11 
(j;ji LaJlic. ^■UA.a t^LLajS/l allA ui^jxj ^1 q\j . l$J Ufij (Ja*_i1 ^ 

.W)^j (jl oj>** 

:daaGwJI duall c5vle iiiwll “ficus" dria 

■ »”U\ Ql»'n"nal jii*j ^ I ^ 

"^jJA” IjLai ! Cjl^aJt-a l^-ajjjl <jl£ Lai t*Lix-nIfl Cj|)^jca 11 dul£ (jU 

cs*^' 4j| jg laJ a^iaJl» Jjaj <jl (j£-<u ?«a^j*ll *>f^l» (jil 

tl^-La Ll Ja^^L ^1 Lil * i**ilf-l nVJ l^ILa Lojj tl^j 1^ 1 - Wj 

<> JjSll l^A ^jSilj « . 0 <5^X2k l*,.A<a.^. W. 1 CJ^' J c5^ 

jjl Vj 4^gJi-ifiall ^Jajll ^gi aj n^‘i La jA lAA» (JjiJ ^jl (jC- LaLaj 
«. J*a 1L ASkJJ V 4 dll» 1 uTujj! (j^ U t ij 4jV cLulj 




ojSHLj ^ adc. S^ajcolli dj^xjJI (JjJali “(jl jdij 

.5^>jco A_L<ud (jl ^IVs.aj V jUaj ^ £3 j J3 (jl£ jl AiV t IklLua dJ 

L—i|j>» .all 3’° <Ljdlu) ^doJ 3^11 La *lda. A^aLacI A Ig l^lj 

Ail jA ^jjA aA*3j Lo 3 ?jjdaLaJl dl*3j ajy* a (JjLjj ^^jdaLJl 
tilLgi A_ilcj . ^^daLJI ^3 dlL^x-a 3 1 dijdk ^iC. jAj VI (Aduj (ji AJJJ La 
^jl*j Ad^-^. (j^lj .%)>» a d^)ljJC.L ^gilaJl ^i_^ull liA .Ida S-l^^a * 6 )f^ 

dllj>» <gll ddjJn^ll S^phJl u' l O jt ' 4 il Y j l a^j t a . 1 IQ 'Q-V 1 A 

ij_j£ll ^jk ^aJ dji^. (JfL A-ll^p cs iC' (jl 3j V 4(3lla-d jaJ Lr ic. 6^24^0 

u5 C 5 ^ 3 ^ *J jVnH* i^A 3 I ^daljj ‘U^J U ^3 c£ ^ 

dl*3j 3^1 dild^Vl ^j)<a>^ 3^ l~^ 1)^^ l& V] IjIarkHj ^ai ^judll 
3 jCJ V dl..l^ 3 V Ajjjaoll dll k^Xall ^ILoaJ 3 I 1 dajl ^ui dij . 3 j^-H 
dijj>*^11 3 1 Lnij i *-^J 3L £ 3^ ^aj;iA ^jWuaj V tdllilj .(Jjiall i_Jsl VI Ada 
AjuijJalli cAjuju 3 I La L>^J^ ^1 3*VI ^3 La (J£ . LUna i“ vWi 

^Ic. oj^L^adl Aiallda ^3 ^jjA laLai 31 ! jjlj^T-a < 3 ! (dldd ^Jj iAdlj 

. l_i j\L>.a\l 

dijAza. AiiLadJ ^jlc. ^diii 3 I 1*.^ Aj^jIjiJI (Jjdllj 

Aduj tAjijoiia dluulj iAjdjjlj AlLaba c^J » <J? 1^3 djj->»^ll 
bj La AJLoba ^3 j ^q’UI l^aduba ^jjiil ^jjA 3 I J^jj 3^J *^-VIj Cjg dll 
(J£j -db>* A jl >a dljA^ <^ c ' Aj-yjjlj ^JjV-^ 31 u^IUa dijl£ 

V Ad\j» dbajL«alI ScLd-all ^ aIx.1i La 

3I dilfil 3* 3^ lc] V] djjj 3 V 3 I JJ^I «. 

1 ^-a ^ ^Lda (J j ^ A_d]J .^Jald dl|3>» ^11 3 c 33 J La (j£ 


ror 


1 



A ijx y 1 \ A2 jxa] <1 _JJ » ^ja Lo t^aJ ^jaj . AjjLa-ajl 


:fiG^ajiiJI (iiiilaiaaq dJalll djuljuil “fiou®” UJltfid 

jl (j\ ^ A «.^SLaJi llSj AjJsjsc- jjj ^j^Sk3 1» (jl Jl ^jjA jJu 
j^-»A StsW <jl C5 i*j La jAj .lA-liJj 6j3 Jc. C_fi5jjj a ejS 

aJj^oll <JjVA ll <il£ (jjj iaj^JL-a qC- AjIjj ^»Lal L^La <joaiu Aa»J LaJik. 

IjOuj 4(j^kVl AiSlI lg_l a^Ljax]l (JjV^I Ail^j t<i£ ^ aj>» 
:a t iLi*-S 1 ajiA J Sjc>Ijula13 j^I bb*^ ^j^a *■ a j**~>jj • jJ cb] 


JSt a-V^ ^ Ikk ol£ lj) V) a^ajt-o OjLjV Jif£j ajl^juj (j-a La» 

(_$j; Aj| (j0 J LaAjjti .. .l^SUSy ^g* >>n jll AiuiaJl (j-a IjUfrj 

jl £C_=kjVl (jl£ 1^1 LojS (JAJJ jjill J 3 ' Ijxq 

du^Jk Oj l$Jj^)J jSl AijiaJl O' ^ jl IcOl^ (J«"lAi aLH IjlA (jjfL 

La Jg- eLb (_g^J 4(_pa*_lll 1 Ag is*x \ (JjlLa (jOj^Jt-oll jjti .^Ua 

aj^a^Il O^J' O' bul-i ^Q>^J 4 (00^ ,V ^' J 1 -' o'- a ^O L>* ^ S . ua^ Lm 

iAjjjj (O^' V ^H O^ bW^"] J^' 4^1-g-d Uaik. jl£ (jU 

'V^J) j' Q Jc- j2jJ (jl AjfJ -La3 jljJaCj 


. aj^jun sO j-laJ OJlOj l juj (jl l__iA . IjA ^jjA La (jrn^ ‘ilj 

jl&l (jfLj ^aJ jU .lilalik ji Ollj Ijj La (jl OLlc » 

\ij^)X-a jl£ (jl <j^]j (jj-i Allwa3 (jinSjOai tiljl (j^l 4-lic-l iA^jl] 

lilaliw ajlilc-L AOa3 jj (jl Jj V Oljl 'bj^ ' LSJii *^-*^0 tAljLaL 



CAdC-l^d cJ&&j-a ciL jJj^a.J,j.;; AdJa^d jliidC-Vl (jl£ iij Vj 

. lAjUnthl bj^JUA ^\jL3kJ <ilil 4£tdjld]l t$J jd juifU V 

^jC- l>f*^ JjItTuhj ^ajdA ’ J vj .(Jjix-o i^A (j$\ 

dljl£ lij la <^a]l jjjiid ^J-^l] lJ^^ c ’ Ailoi-all ciljd] A^ldd^l 

^td >>n ^jj ULuba dJu-a Jl£si .V ^ UJ^a> aj-\*A 

^gdll S^lgjuall» jjl li-ilf-Q (jl^ 4j] (Jj^d iAdJldll !<-a5ll^a 

4«Jat£]l ^jU^dll ^jlui-a Jj c5 ijJ (ji jSad Cjl^^juall c 5 ^] fjSj 

«.Jlad£Y^ a\j Jdb a dlJla. JilLujI 3 I I^jI lL iJi^j ^]» 4dV cHHij 

3lda Q>a& 3^ a^3 .4jua QjJAJjuLail 4d3 s _aJlat-Loi la ladjJalld jA IjA q\ V] 

"^jdA” ^jl jAjj (JjV^ ^^Aj t^Jjauall -LaldS 4_jj3 A-libJjlj (JdY-i 
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. \ii^xa l^_j ^1 

: LS^^ (3^ Lpj 

.AjjIj ^ ^ l**^ l a, d •* \ \ 13 1 | j <i\ l ^a —^ 

(j-aj . ^Jodia]! AjcniaJI ^luial Cljlg. IjjlLjjI ,UdY la. Cdt^ajiall ~Y 

.e^Aill d^jAjo) ^j-3 

(JjY*^ (jC- lajlj Aijj (jl Ju Y j^jSxaj ^iadla ^A la] S>iJ^<all (JdY*^]l — V 

. jljSkla ^dC-j A^)3 ^A lal cA^all 

.Jdhll (^^ibuijjd ^d^daJl ~t 

.c1jI^-*-a]Ij (3^3^ ^ ^ ^d^- ^ Cy* 1° 3 « — ^ 

Cjj^a. 4_pl£aj lakdila ^>a^n ^^ld ^gi ^jdA iS^ 




<. 0tSjill (j-a (JAill (j\ -la^aJ tljjlaj 

1 *jj £jjlj AjSI£ Alii ^ ^ ^ »■ jAJ AjIJjII (j-a LaLaJ £_jjLa Ajl Ajlg_ill 

ICjj^aJl 4jpuuoba <jl c-Lta*Jl <jV to^ajua Llilfr 

. C-Jj-Ua^&l) ^Ac. *vi.aH AS^o Ajaiij ^j 4A ^ua^)*J liAj 


V jj^iaj ^JadLa ^A La ^gAc> (jh aIjIaII ^oLlc-l V #) 

dlilaa> jijSlLa ^C-j -1^)3 jA La ^gic* (jfr Lajb <jl 

dsUjJaja» (jl “^jja” l?L) ^ T,<i .^j4 a” a^l*. ^jc. Aj&lib ^ jia ^gij^j) 
« cg jJaLa]l qaj ^gk tAj-alkj tSjL^)3 ,jjSjjuj (-Lajcj-^) £) >» LljjJl^. 

^i.u l-A.a 4 a 1 ^ ^ o^Lu^l ^jfLaJ V djLbJa^ill ^j-a IAa ^jl LaJ Ajl ^r Tfunjj 

AbVI ,j-a Lilala (. «»jJal (Jj^Jjui La Lajb \gj\c- AbVli tdlVl^AI 45^ 

Y '. jjjSLoj ^alc. ^jA La djLjjJa^S ^gic> 


;^l*Ji AJa A^-aJl ©Aa tCLajj^x AajJa3 ^jc- ^aill C_4 AjI V) 

^jC. ^ jiail l ^j>>» j 3 . JJu-all IAa ^3 ^^fLuaLl^ll (JLlaII j& .J }J J 

oj \ nr- l a ^jjflll jlaJi£A1 eLoixJI ^laJJ t^jLualj IgJaaAyLa (jjfUl oLAu ^jl 
tAaaa. j^a "jla” A^a. dul£ jla c^gjJaLali ^gi jj£La jjc. l-l^S lj^2k 
s.Lalx.1! lju LoJuc. Aj! AibiaJlj . j^Aii jbkAjVL ^Jlc. ^j\ ^jJ VI 1 - . t>j 
^L-tfajlst-a lj£A.lj tAj^l^l Alb ^g3 \j^ ajlilc-Li AjIaj Al (j] 

jjl V] “.jla” cjLa 3a cA4jl!ill Aj^lali ai a l l ^jLLaj (j-a Ajj3 

AjuoIjJ Ajtik^a ^jl£ i(JjjLa jJ^aAJ ^jl Lu3 ^C-LoSl 
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sLuij jl<» I g-udij ejJJjli ^gic- 4-ojlal) ^.>.jTi.'' lAjliic.lj IAjAwiSj ^jSaj ‘Ua.jlj-iaJI 

(^jUi) .^UJl CAj\\ 


jroo 

m 



jA Laj jA Laj Ajjiajll ^r.:xrv]l ^jjjjlj A^tloll CjUIjjII 

Ajl diSjAj (_jl ^a! 1 <j-a tA-ilc-j . AHjLi]l Sjj3j. 11 ^jJajjjsl ^k ^Ijj (JjakiA 
i^jUa-all CjLoII jjjJu-aL V tAjLJjlall CjIjj <jC- p Lal*_il LaJUC ^gHa. 

jla (j^j • jjj£] 1 jkijVl cJk &^js]l CjI^VIj QjIajjj oj Aj^LLj 

<Jj-al <jl (jki ^Ull (JjV ^11 ^Luil IjJjJJ ^ U^llj A AVVill Ajljl jjc. ^ \ Vl 
.^gJLJilail CjIjjI ^jtuL jjxjqflJ £-a ^jjLaJJ (jl ,jSLaJ V SlaaJl 

$.^juj (JjjS (JjAjII ^k 4-i*j^J i* ij's <—aslj-A ^ja^jj ^ 1j ^jjA <jl .l^j^aj 
^.^jjjll Ik (JAaJ <>^113 £-aj iA-aj^k Ajja ^Aj t^JjJa. (3^^ ^jLa, AjL/ 
(Jj.lu.aj Jjl (jiafijj jj-al Auka JjuU j^3 .aJ ^Jji3 ^.jfr l^J^Jua 

^aCj Ajl ^jjA I^j]] (^-ajJ A JaAjIlj rr .£jko]l jIj! (j& 'aJ La 

.^JjS La] kjjjuuua (jfL) j^3 iAjjJ^J Ljaalix (j£j ^] aJ Jja La <jl 

AjV . Ajluo < _gk *■"Mj V ^ajJA (jl ^^3Lj Ua Ajl V] 

jl£al .lajj ^a£il \kjl%aj 4 njoull dlljjlaj Lejjuj X? c iLu^ll ^kll ^ 
Jjl£ lAjjal.laj ^jjA J^lka J^nA-vi <jl Lajjj . Ijjji^J AjJaali* jAjj Ajjjs^a 
.^^-*1*31 ^kill AJkj ^ <- ijj-ujjjuj jl£ Lax* tUjaul jl^aXl &k ^jjaajl 
^jJaLall CjUak^La] c- LnjkJ 1 (AjJaaLLall A_akx]l ( jLaxaII jjc. 

Jjl V] . .li-la (^g-k <—flLoO^’V ^Llixkll (jj£j La Sjlfr SjjS3-a]l A3|jikj 

* •* ^ 

1 qj» jJn Ajj^>. JLaJ^l La^a t A »\*nu>iVl ^jl LoA Ajjj-\ a! 1 A Wft'ill 

V ^Uk ljjl£ (jj A-L<aLi. tA A^^kll ^jja .Sjj^IaII ^^jJaLall Sjji. ( _ 5 k pLb 

jJu 3 ^liiJl tii]3 Cul£ jjj (jjliaJLj qja3^j Jj tCjVLaj^V^ cJLi^ 1 ^ 

.AHjL]] 1 ^^ ^.3Laj £-a AkUaLa jj^ 



Aliuuai A-ajua ^A j kjJuJa ili^* aN LjIjla. jLula.1 (jl U-lL (Jaji 

AJaiili jlajl) bj^xj* (_$1 tljjAa. ^jlc. Ajj 3 lal <jl Vj .dj^x-aH ^ 

«II Cjij^-*-a £-a 4j<ijqvll <1 £jula1I oAA £ w . ijl (jSilj • ( ^jjA He- £ # 
4a^\a\ l cILujLlJ >CjljaJuaH fi^A (jl AjiiaJi 4 KwiaII (jilj . IjAaJI 
J J .** JaaH ft JA ^ ^ajJA jjiala Jo-ali ig-H ^ (_^H A -j rjj i Ltl l 

la^jJ Vj 4» nLill ^5jjug Jlsvjj V AjL S&3U <ji Aji jfi*J 

La jA lifej . (jl (j-a l^_i3 Ji.HH ^VLaj Ax-ifkli £jli <j*aiH ji 
a i\r- ^ n < ^Hl l» iL jAiH ftjlbaj .Allj AxJdUi (ji ^»cjj LaHc- ftJu-ai 


, ^aic. </' ^ ) ^tjj (JaJj ^ (j-®jj 0^ 


.1 .- 


• tl i \. 


^A (jjili JLajVI (ji ‘LxaJL jjjjj (jl .iHUL Iu^aj Aji 

j)£Jj . (jjjtujVi AjuJaH ljLlu (jLajjU AjIua AjHajL UJjjj La Jal£ 

AaC Jlc- La jAj . ( a^i3_^a ^jjLoiI (jjlli ^*Ajl£jj ju^LJI 

Hlj tJj 2 kj-a jA La <J£ ^^A 4»ji)->il <JHl£ (jl» :a]jL (JjjJjI • (JjjJ 
(_^jjuj ljjlc>ljS JaC-I djj li (jij ijitii ^aJ.lfr JajijlaJi ^jjax \\ LjlaJil 

4_bJaji (^1 t ^ Lul (jjj tAialc- ^JC- A_i1ax] Aj^jIj Hal >Via 

(jLajI j)A Aj& Laj Ij^jSs f. 1 -v i ^*1 llL llujLm^j jjlj AijllH *,>^i 
tliuliH (jc ^Qja-v ^^A Inlc-lHa .Ujuaiji ^)i-i j)C- i-Jfij CjIHIL 

jj] HjUfr tAJuft AjjuuIHI AfljglkH dijl£ (jl t^aJ (j^J 0 ^ jLi 

V ac-IHH o^i .Ax-lJoH clLu iHij aJc. ( _ 5 Hj ^jaLujI ^1 LHc. 

4a.uLl l l o^l -v < ^QjjiSlHa ^^IsLLa IjAifr (j^ lij V] tAiill ^jiaj 

j.^r^A (jLaJ «AajiiJI» La (Ja&I (jl£ jjj .4 j» nU I 

Ala lalH «jl5lc- i^JJ» (j^ (ji ‘i- 0 i^C-jj 1 u*ij t JjliaJi JjLoj 

^ >>>jili j^a IjjJlajuji j)j . Luc- LI ^ (jii (jl (j^j HHc. iAlaUii iHlL^jj 




Yr «.Uill^j A»jilill jjlLk (ja 'IaaLla 


A-*_nia]l ^laillj t djjjajt a!\ d_ij.la AojlSLal jjtiixd i ^ (jaj 
A^C. ^j£j (jjjluil (_j£ Ajlg-il! ^pajSD i^Ltil ^juiL Aaliaa 4 a ^a«v IAjIaIcL) 
IAjLuoL A*_ii]a]l ^j jlaiSi jl jJA. .^L^a! ^l*Jl 4_i£/Lac. ^gi Ailll 
^g.alad. ft ji^Iaj jjj (_g^dil AjL-iilall (j^llk Jtt I j-a-JaJJ ^Jafr i A Qj'^ j-a l<ja. 
La£ tclulaJI ^1*J1 ^LsS ^gi] dljl *>^j) ^Uaj j-a AjL^Jall ^gi LaJ -^V-M \ 

. (^jj^ll (J*-aA]l ^3 lialj 


t4« nLill djLu Jjjuij AiSLaJ ^gla. j^Lk e^-all jl Ajl VI 

dllj i—ua> djj^jt^ail jjj-iak Ajjt£-aV c-jUII UaHa. ^cjL cJ)jpc.VI i^i 

V jl <■ ^.j-ItlIxjjj V (jiaj^a Alj dlU& (_^j»u]a .4*iilall jLula ^_gi 4_u& (jjllaJl 
djjj.->»>alU tdlil] .Aiiik ^aII jj£ll (s^ cJ-k.Jb.1 jl A^C- jlaai jl 4 j^u 

jl Lg io ^jjA £a Jjlij (jl LnfLaj tdllj $.Lu Ajl AojIj ^j'j 

4(JjjAaJI e^jlj ^JC* AjJLuia 4-ill AJoujI^j A-aUaJ| (jl jjju «oAaj>a]l e^ikJl» 
aJL ^la jl jj-acjj V jj^jm^ll jSilj . U. N I» nm‘i jl ^gjcnlall j-oj 
jjj .djlj-aVI j-o A-atal <&l jj l LaLaJ i .Vtlk^a jjljSJ ^3 .AjAJjJa 

?^>LiaJjaLa dllj jm 3 liUla ilj^a^a *illl jl£ 


^gic- IjLuJil j_Ua> QA ^g>al c > (_jialj|!lc.l j-a La Ajl ^ij (j^i\k) 4^aJ j)-aj 
^aJajuJI L_iaj-aJI \jjic. ^gXaj i dii j luil jl j*jij . cLajja^all djjda 4 jK^j 

^ ^ ® i fi 

LaJda. jJjuiil ^xjjoijj t(jjlaaJI dmj cJ^V^I Ajuo^aI Jain jl ^liiLall 

AjJapa-JI AjgL j|;I ^nu/i dijl£ jj tAjU»II d13 j li^jaj 

s. * * 

? l laajj j liJxjfl Ijj V] jla AjI*JI jl£ jj <—^>*-3 l Y i . IfLbjAx 


r ° A i 



I ^jjulJ tpJbd| qj £- :6jcuL> 

q )£~ |jsa5g 


* fi 

lb Ja^?xU |JUJJ <*£»# 

ry> jC&ii ^JiS .ajUJJ o j ^>IS 
\Lj>j C^aS l$jS3j t4 r wjp^fr J-JU j»Uai j UJijO- 

^.^jb 1 ^jJI Lj^Jjs o^JL} 1 9-0j■*»/<>* 
jr^**iH jj-C' SJoij 4^J$* jyJ xJ ^ 
jx- ILoJ* ci jxi ^ uu^lil SJJJlj ^lii ^J^l 4jli»ij JLI 
’CJLwS-l 4jJl 4_^jJl^ j*iU ‘xJLllj juil 

0 jjb ^ aJJ.mi1 aJU j<»-Lxll j^UaJJ 

ii^jb^Jl j J j£a> U lj3lp AjUUJ j£=dj 

«. 1$j Uau Uil 


Erwin Schrodinger '" ja*h±jj& jdij] 



f. fi -m, ^ ^ 

(JjllL ^jWnnj V $j3 A.1 La J£j ^al*JI 3 I OV! < _ s ^ l**ijgj Jlil 

Allx^ (_JjV ^ £-aj 4 AjjAa 113 3K A^^laj La j 

(jjSlI ^3 A_pl£-aj 3LLa3 .^IxJ! (JjllLo ^ iJjV^ c Aj 1 n. ^Jj jjj£j 

q^]| ( _)-a (J£ «^?^J (jC- (Jj^jaLa «iJiC.» >^>aLj <^g-£>Lac. (J £jj*J 

, * 

Aaj^)1I AjjJalj^l ^iill CJlLuHSIj Uj ^JliLLaiVI 3* lVi^aj La jAj . Lllj^C-j 

lj£|j^l lA? 44 ^ijugai l^A . ^A^la qa aJsl^U LauS ^^lll 

£-a J^jujJJ Ulaji^iA ^ S-^J^ CT^-5 4 Laj-aC L5^ Ja^jJall 

. liila^a d^Aj t Jjj^aLa LlA ^jlj £jL3li 


U1 - ix^aL «(Ja*3» tdli jl£ 3 Jj p.Ljj «^Jac,» <^Ua jl£ 3 ] 3 A 9 

?ll3^aLj (^yajt. La ?IjA (3^ ^Lal l^A ^LiA 3^-^ 3^ 

V 3j^^ ^^g-aLtl! (JjWMlj .^jjudili L-liall ^ u^-ij La ^jj£I ^A (Jijjjudll )^A 3 ] 
aILLII dixli^a IjiLal IjJijjLU AjL^J 3 ^ Ail lijb La£ 3 ^ ^ilaljujJ 

fe^)jybll A^JL-a Igil Ij^A^J 3 I A£a£U ^^alaJI .j^^alU ?A£*iHl iiLiLa 
^juuJil Ai»L j 2 »i ^glc- Lukat Igil (JLals^ V I 3 ^ LjaJ li^f^} (Jj 

^UAjiJ *-a wJjujIxu Loj A3Aj Alaj-iiJrxa tgij 3JUA. ^LboiiJl ^ IjLj.Wl 
lA-ilLa Aj-sa3L^. ^Ji JjLuLj (jl (j-a (jSLalu i3 ^lxil 3 ^ C5^*^ La ^Aj .Ajji-liJi 
A- 2 ^j (. 5 ^* V Ai£Jj ilxiajC. A^a^i] 3 ^ 

. l^xaaj A£jt£ll L>^>*-^ CP" 3 ^ ^U*M 3 -aj . -lj. wM' 

V (J .a.vaa>>Il yUJI ^gA 3 ° ^ '*‘■^ 3 ' b & A } 

fijiA AjL^V ^Aj-a JJO AjL Aj£Jj tJla-A]l l^A ^gi <3? x ' L5^ 

;Ajljlat^j iAjj^^jjJ tAj^La :3 j 1]I diljj^-« ^ diaalls 4^aJ 3-AJ •Al^jj^i 
♦ Aoa^-Lall ( ^3 LL^li LaaJala 11-iA. ^Jilaj ^_uajc.j A-JajC- ^ _fll3aSL/ 



j* 4 jj£!l j* jl j] ‘^hW^ ^W^V' O^J 

. Akt^Jlj IJjIjjLq AikJl Aivk AJjuU (j^fUlj Aja!>k jjk jl 


Jk 4 jj£ll pljj «Stk» tilljA jl 6u k] ?<iilj L SjS&i ckk jllj 
Oa. 1 jl ^giialall jk 4A_kj . <Jjk Ul jpJj • k j j$i jl 111 koS 
Lja-ll (_)j 4£-skl ^jj^Jl ^ Vj' cjiUi^jjas) Jak (jk Ijl^kl AjjjjJJ^II 


. cUmll Ik l.W \a (_£,a 11 «(JkJi» 


liljk j\£il jc. j-ukll ^gk jjj.jla jk]l j^ 4 <^ 5 k 

Ai* Ukl^l (jjlll «Jkll» jjk (jl 1-ia. jk -kLP^ 

Ik Jl 1 jj 9 Ik <jL U jAj .Ajb jc. jAikllj d^ljjll ^ L@t 

JjJikj «jk]l» <ilb jl Jc Ajab^^j kua (_^3 Jk J QA Ja : Jljkl 

^liUa* Ukk Jl 

jl£j .^IjjVl J£ ijA A$JL jjll (—6k A < ftj , Vft ]' jJJl ^»jk j* Jkl 
Igjl (J 4 jjll kljVl Sjlkil ^g.> j*>J (jx A^JVl ok j)l AjLkl ^Ikc.j/1 
(jl jfkj V AgJVl okj .Ajudk jJJJ AjLuiLuaVl kkll j-a (Jktf! <J 

Mtu u ^ kjj « Jk» (jc. t—laaj JkJl Axklaj LjuV Ulljjoil AjkVl Jklj 

•UJ^l jc- 


« JJj V (^£^1 <all» ^ajg k JsuJ ^giljjjJl ik jk ja l l ^L-a .13j 

Jb jjj*j11 £juJ jkk V kb J Ajl ^kj 4 _^kSl “Unmoved Mover” 
(jj 5 L (jl 4 — 12 U jJJaull l.lXa jl kjlflll oj^ O^b kj ^k^Vl 

jk Aukj 4 ki=kJLU &Ja UjlikU V c£^l ^ Jkb 

Jlk «(iljau V c£^l 4 p^ll» jl Vj .k J 3 k ^gk jjfdl ^jU. Ajl 



1 ^ 2 k i.li*J jl£ ^iajuJjl 

l ClA 3^11 oA^-J Iajj jAj . 3 ^-^ jkui L-u£ Ajjlj 3 ^ jjramjl 3^ (j^J 

3 a3 ^ 3 ^jj>f-iMI 13 a c_iijj r «. (j^aj Vlj cIiIjIauJI 4ul 3^> c-a 3I cs i» 

4_Aj 131 33-« t Q^Jl 3 X-3 ^ 4jjjhxJ)l\ i** 3 s 6j^C- £a ^ 1 j 

^)L-u 9 .4_gJVi ArJ (ja ^jIx-aA Q^filij tJjjSil gJAa ^ja tjz>, ^A 4^JV1 A-Ua^ 

A&j jAj (jC- 3 ^-SJjuiVL; AajJ 3 311 3^-^ *411 .33 3jf} 3j^-^ 

^'v.Ua.a.il Jjjuj^II 4Ac- ^C- >^3j .^kjui^\j 4_i?^,Ui)aHj 4_p^£_i]l ^3 (^jAj^. 
.<&) 43f3l <jl£j 4<d ^ 4j& U^ ^ a1£]|j 4<a 1£J1 jl£ c.a 31 ^i» :!>tjii liajj 
Iax (jfLa ojJauj 4 U^ ^ £ 3 ^ <-^ *3dl 4 jC- 4_^3 3 ^ ^Aa 

r «.<jjjlii! jjj dijl£ sLaJlj tSLiaJI l!uI£ <jk . 3 ^ 


3 j)$ 4-IajaA-a (. jjJa 3 IjAljjjl 4 j]3 3 3 ^^ 33 <v ^ lAAj 

Cj.\rCaj <jl£ (jjj 4<<AjjLojLi>a>> dut£ <i3ll Cl^a^Aa (jl 3 ® lijl IaLj£3 cj^ 
lift ClLcijA Ua^JssJ Aa3 .4_iimaVl AajiaJl ^jc. ^Amall cd]3 ^k 
^1 ejLkiVl .SjiLoll CaLo^Is-aII ^j^La 4j.aj.mi ^j-sajx^akj ^gjljSLll 
« < jjjj^lj]» 4jj\jjjli «4miKJi» ^2Lj!lxJi 4iaflllli • CjUfri^J 

3 >U*JI 3^1111 Jj *;^A3U ^jljj3i ^Aij^s lg ^Vuni Li Qlc- 3 ^ Logos 

3^ 3 ^-3 4jjl^aV (3-9^^"^ J^iiAl Aa.j IjAj . 39^1 


^^gjaL a4ja*j \j 4 3j 3J l^i u>i 3 d 4jbj£>i j;pJ L3j 4 ^y^lc- 

3*^ u] *C5^V^ 3^ i«3^» 4jj .diLaKli 4 jjol 3 ^3i 


Lak ,4-mij 31UJI 4^Uil 4jj . ^X^lc. (j3^ “3^° 3 31 jS^i 3^^ UJ^ *\)J 
43jI 3^J • 4-jiLfc^ihJui 3& *3 L»^-i<a (^>*3 3 ?^^ *\jj 3^ 

333£ Aui 4 l^£ 3 1^3 diu3 IaLjU 4J131 ^ji La£j 31UJI 





tllk-aik-uj tgJj $.L)j 4dal^]l ^aJa x il 4juSaJ! dul£ <jj 4(jV|j 

i** n-v c 1 1 ^jC- i* ^Ic- 4 jXiA V i ^) 2 vJ l.*\g ^ 
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